/ 


Vol. V.J = Issued Quarterly. Single Numbers, 8/6 net. [No. 19. 
Subscription 31/6 net, per annum, post free. Volumes commence in JULY. Title and Index 
supplied with the APRIL number.. Cases for Binding, 2/6 net; or the Volume 
bound in Case on receipt of the four numbers, for 4/6 net, post free. 

a : 


om, The British 


yry. oF* ese 


ournal of Surgerp 


UNDER THE DIRECTION OF THE FOLLOWING 
EDITORIAL COMMITTEE : 


Sir BERKELEY G. A. MOYNIHAN, C.B. (Leeds), Chairman. 


GEORGE E. ARMSTRONG (Montreal) Sir ALEXANDER MacCORMICK (Sydney) 
- GILBERT BARLENG, C.B. (Birmingham) ‘ Sir GEO. H. MAKINS, G.C.M.G., C.B. (London) 
Sir WILLIAM BENNETT, K.C.V.O. (London) HENRY A. MOFFAT, D.8.0O., (Capetown) 
/ JAMES BERRY (London) RUTHERFORD MORISON (Newcastle-on-Tyne) 

‘FREDERIC F. BURGHARD, C.B. (London) Sir HENRY MORRIS, Bart. (London) 

FRANCIS M. CAIRD (Edinburgh) Sir THOMAS MYLES, C.B. (Dublin) 

Sir W. WATSON CHEYNE, Bart., K.C.M.G., C.B. R. H. PARRY (Glasgow) 

(London) D’ARCY POWER (London) 

W. H. CLAYTON-GREENE (London) SIDNEY W. F. RICHARDSON (Capetown) 

HERBERT S. CLOGG (London) JAMES SHERREN (London) 

EDRED M. CORNER (London) ' THOMAS SINCLAIR, C.B. (Belfast) 

Sir THOS. CRISP BNGLISH, K.C.M.G. (London) Lt.-Col. CECIL R. STEVENS (Calcutta) 

CHARLES H. FAGGE (London) Sir HAROLD J. STILES (Edinburgh) 

Sir RICKMAN J. GODLEE, Bart., K.C.V.O. (London) EDWARD H. TAYLOR (Dublin) 

Sir A. PEARCE GOULD, K.C.V.O. (London) J. LYNN THOMAS, C.M.G., C.B. (Cardiff) 

W. SAMPSON HANDLEY (London) HENRY ALEXIS THOMSON, C.M.G. (Edinburgh) 

RAYMOND JOHNSON (London) WILLIAM THORBURN, C.B. (Manchester) 

Sir ROBERT JONES, C.B. (Liverpool) GEORGE E. WAUGH (London) 

Sir ALFRED H. KEOGH, G.C.B. (D.G.A.M.S.) W. I. de COURCY WHEELER (Dublin) 

Sir WM. ARBUTHNOT LANE, Bart., C.B. (London) 
E. W. HEY GROVES (Bristol), Editorial Secretary. 











JANUARY, -1918 


a 
= 








-.BRISTOL: JOHN WRIGHT & SONS LTD. 
LONDON :.STATIONERS’ HALL COURT. SIMPKIN, MARSHALL, HAMILTON, KENT & CO. LTD, 


TORONTO: THE MACMILLAN CO. OF CANADA LTD. 
CALCUTTA: BUTTERWORTH & CO. (INDIA) LTD.: THACKER, SPINK, & CO. BOMBAY: THACKER & CO. LTD 
MELBOURNE, -SYDNEY, ADELAIDE, and BRISBANE: G. ROBERTSON & CO) PROPRIETARY LTD. 
SYDNEY: ANGUS & ROBERTSON LTD. NEW ZEALAND: WHITCOMBE & TOMBS LTD. 


UNITED STATES OF AMERICA: WILLIAM WOOD & CO., NEW YORK Sole Agents. 


Te 





CONTENTS 


Thomas Vicary (with Porirait) : 5 - - 
Gunshot Wounds of the Chest =P. T. CRYMBLE 
Two Cases of Keratodermia Blennorrhagica 
CAPTAIN CRAWFORD LUNDIE 
Septiczemia as a Complication of Gunshot Wounds, 
with Notes on 13 Cases 
_ CAPTAIN H. M. ANDERSON 
AND CAPTAIN G, RICHARDSON 
Squamous Epithelial Tumour of the Breast 
RAYMOND JOHNSON AND T. W. P. LAWRENCE 
Removal of Rifle Bullet from Right Lobe of Cere- 
bellum : Illustrating Spontaneous Movement of 
Bullet in the Brain GEOFFREY JEFFERSON 
Some Aspects of the Treatment of Infected War 
Wounds CAPTAIN O. G. MORGAN, CAPTAIN 


F. D. SANER, AND TEMP.-SURGEON 
E. G. SCHLESINGER 
Gunshot Wounds of Knee-joint; A Report on 


100 Cases CAPTAIN E. TISSINGTON TATLOW 


PAGE 
359 
363 


389 





Fascial Grafting for the Repair of Traumatic 
Stricture of the Urethra 
STAFF-SURGEON R. J. WILLAN 
New Operation for the Substitution of a Thumb 
BREVET-MAJOR .L. JOYCE 
Short Notes of Rare or Obscure Cases — 
Traumatic Aneurysm of Radial Artery 
_ TEMP-SURGEON C. P. G. WAKELY, R.N. 
Partial Separation of Calcaneal Epiphysis 
C. H. WHITEFORD 
Gunshot Wound of Liver 


CAPTAIN J. E. MCCARTNEY 
AND CAPTAIN HAMILTON DRUMMOND 


Case of Renal Calculus’. - > ¥F. C. PYBUS 


Hematemesis and Malena caused by a piece 
of metal from Geopbague perforating the 
Aorta - - NORMAN. H. BEAL 

Two Aneurysms resulting from Penetration by 
Shell Fragment LT.-COL. G. BARLING 


Reviews and Notices of Books - ° “ 


508 
510 
512 


514 
- 516 5 





ALLEN & HANBURYS LIMITED, LONDON. 








and detachment. 


Price 


§s. 


STEEL EXTENSION 


APPARATUS.. 


REGHE 660271 


Designed by Caprain HUMPHRY, R.a.M.c. 


See the Practitioner, May, 1917. 


FOR THE TREATMENT OF GUNSHOT 
FRACTURES OF THE LONG BONES. 


£1 5s. Od. 


SAMWAY’S (ANCHOR) TOURNIQUET. 


Improved Model. 


By Captain MAX PAGE, R.A.M.c. 


As shown in the illustration, the Anchor of, this Tourniquet 
is fitted with a handle, thus greatly facilitating both application 





ALLEN & HANBURYS LTD. Manufactu 


48, WIGMORE STREET, LONDON, W.1. 


and Appliances, 
Works: Bethnal Green, E.2. 


rers of Surgical instruments 














os 





THOMAS VICARY 


THOMAS VICARY. 
1490-1562. 


Tuomas Vicary, by virtue of his age and position, was leader of the band of 
surgeons who desired their calling advanced to a better position under the 
Tudor dynasty. He seems to have gained his influence by his personality 
more than by his writings. In this respect he differed from Gale and Clowes, 
who were rough and pushing; from Halle, who was active as a satirist and 
persecutor of qtiacks ; from Banister, a polished gentleman ; and from Read, 
who died too young to do more than lend the energy of youth to the move- 
ment in which all were interested. 

The facts of Vicary’s life are few, but they have been diligently gleaned 
by Dr. J. F. Furnivall and by Dr. Norman Moore. 

He was probably born in Kent at some time between the years 1490 and 
1500, as the first notice of him occurs in Manningham’s Diary, where he is 
stated to have been “ at first a meane practiser in Maidstone until the King 
advanced him for curing his sore legge.” 

In London he was admitted to the Barbers’ Company, where he rose 
rapidly until he became Master in 1530. In 1540 the Company of Barbers 
was united with the Guild of Surgeons to form the United Company of 
Barber Surgeons. This union lasted until 1745, when it was dissolved, the 
Barbers’ Company continuing, as it does to this day, on the original site in 
Monkwell Street, whilst the Surgeons built themselves a new Hall in the Old 
Bailey. Vicary was nominated the first Master of the United Company, and 
he was re-elected to the Mastership in 1546, in 1548, and in 1557, a proof of 
the high esteem in which he was held by his contemporaries, for no one after 
him was ever chosen so often. 

In 1528 he was appointed surgeon to King Henry VIII, and two years 
later he was granted a reversion of the places, held by Marcellus de la More, 
of Serjeant Surgeon and chief Surgeon to the King. The reversion fell in 
during the year 1535. Vicary retained the post until his death in 1561, and 
thus served under Henry VIII, Edward VI, Mary, and Elizabeth. 

Like the Court servants of the time, but to a lesser degree, he was 
rewarded by grants of confiscated church property. In 1539 he obtained 
the beneficial lease for twenty-one years of the rectory house and tithes of 
the recently dissolved Boxley Abbey in Kent. The Abbey had been cele- 
brated for its miraculous rood, with eyes stirring like a living thing, its body 
bowing, its forehead frowning, and its lower lip moving as if about to speak. 
In 1541 he bought additional lands at Boxley from Sir Thomas Wyatt, the 
poet, and in 1542 he was appointed with his son, William, a Bailiff of Boxley 
Manor, with an annuity of £10 a year. In 1557 he was rich enough to lend 
money to the United Company when it had got into financial difficulties, and 
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there is a minute that “‘ Mr. Thomas Vicary shal paye and discharge the debtes 
of the howse and shal haue the plate of the Crafte in pawne or pledge untyl 
suche tyme asthe sayde summe of monnie bee unto hym payde agyne.” In 
the following year he lent £100 to his brother-in-law, Thomas Dunkyn, yeoman, 
of Shoreditch, and about the same time he bought a house and some land 
next to Boxley Church. 

In 1548, after the confiscation of the Hospital by Henry VIII, the citizens 
of London determined to re-endow St. Bartholomew’s Hospital at their own 
cost, and Vicary was appointed a governor, with three surgeons under 
him, William Cartar, Thomas Bailey, and George Vaughan. He must have 
carried out his duties to the satisfaction of the Mayor and his brethren 
the Aldermen, because in 1552 he was chosen ‘‘ one of the assistaunts of this 
howse for the term of his life,’ a position rarely, if ever again, bestowed upon 
an active member of the staff. He lived in the Hospital, was assigned the 
old conventual garden for his use, and probably carried out the same duties 
that had been performed by the Master of the Hospital in pre-reformation 
times. 

He married twice: (1) The sister of Thomas Dunkyn, by whom he had 
a son, William, who lived to manhood, was probably a surgeon, but died before 
his father ; and (2) Alice Bucke, whom he married in 1547. She survived him, 
and inherited most of his property. 

Vicary’s will is dated January 27, 1560-1, and was proved on April 7, 
1562, so that he probably died about the end of the year 1561. He 
bequeathed his best gown to Robert Balthrop, whose monument is behind the 
organ in the church of St. Bartholomew-the-Less ; his second-best gown to 
Thomas Bayly ; his gown faced with black satin to Robert Muddesley ; his 
best cloke guarded with velvet to George Bucke ; his doublet of crimson satin 
to George Vaughan, with other little mementoes, which show that he was on 
terms of friendship with his colleagues. To the United Company itself he 
bequeathed his copy of ‘‘Gui de chauliac, ii billes, ii bowes; ii sheafs of 
arrows ; li braces or arm-guards ; ii shooting gloves ; ii skulls; one hand gun 
and one jack or quilted coat.” 

Vicary is best known as the author of A profitable Treatise of the 
Anatomie of Man’s body, which is generally quoted by the short title of the 
later editions as The Englishman’s Treasure. The earliest known edition 
is that of 1577. It is dedicated to Sir Rouland Hayward, the president, and 
the governors, by William Clowes, William Beton, Richard Story, and Edward 
Bayly, then surgeons to St. Bartholomew’s Hospital. 

There has been some question as to the real authorship of this work. The 
ate Dr. F. J. Payne showed conclusively that it is taken mainly from an un- 
known author, writing in English not later than the fourteenth century, who 
based his work upon Lanfrank and Mondeville. The unfinished manuscript of 
this work was actually in the possession of Dr. Payne, who gives two theories : 
(1) Vicary was in possession of a copy of this treatise, of which he made an 
abridgement, using the same words—sometimes not understanding them—and 
“brought it out as his own. One does not like to think of Vicary as an actual 
literary impostor, and there is perhaps another supposition ; (2) Possibly Vicary 
did not profess to be the author. The only absolutely known printed edition 
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was brought out fifteen years after his death by his colleagues at St. Bartholo- 
mew’s Hospital, and they may have found a manuscript tract which they 
regarded as Vicary’s—though he never laid claim to it—and published it as 
his.” John Halle, a contemporary and friend of Vicary, however, makes the 
following statement in the prologue to his “‘ very frutefull and necessary briefe 
worke of Anatomie,” printed in 1565—-that he was somewhat encouraged to 
publish it “‘ by the example of good Maister Vicaric, late sargeante chyrurgien 
to the queenes highnes; Who was the firste that euer wrote a treatyse of 
Anatomie in Englyshe (to the profite of his brethren chirurgiens and _ the 
helpe of younge studentes) so farre as I can learne.” Vicary’s treatise, 
therefore, was known as early as 1565, and it is stated that a transcript in 
manuscript was made from an edition supposed to have been published in 1548, 
although no such edition is now known to exist. The most plausible explana- 
tion appears to be that Vicary edited the fourteenth century author in exactly 
the same way as Halle states that he himself edited Lanfrank—that is, he 
borrowed various manuscripts, compared them diligently, omitting some 
things, adding others, and then allowed his finished labours to be circulated 
in manuscript in much the same way that Sir Thomas Browne permitted the 
Religio Medici to be circulated a hundred years later. The prestige of Vicary’s 
name made it worth while in 1577 for his colleagues to print from one of 
the manuscripts, and the result was so successful that a book, which was in 
reality worthless, was reprinted in 1580, 1586, 1613, 1626, 1633, and 1641, 
which shows the low standard of anatomical knowledge ruling amongst Barber 
Surgeons in the sixteenth century. 

Before dealing with anatomy proper, Vicary enumerates the accidents 
and qualities required in a good surgeon as they had been handed down from 
time immemorial and had gradually become standardized. ‘“‘ All Authors 
doe agree that a Chirurgion shoulde bee chosen by his complexion and that 
his complexion bee verie temperate and all his members well proportioned. 
For Rasis sayeth Whose face is not seemely it is unpossible for him to have 
good manners. And principally it is necessarie that he bee a good liver 
and a keeper of the holye commaundements of God, of whome commeth 
all cunning and grace, and that his bodye bee not quaking, and his handes 
stedfast, his fingers long and small and not tremblinge; and that his left 
hande be as readie as his right hande with al his lymmes able to fulfil 
the good workes of the soule. And I doo note four thinges moste specially 
that every Chirurgion ought to have. The first that he be learned; the 
seconde that he be expert; the thirde that he be ingenious; the fourth 
that he be well mannered. The firste (I sayde) he ought to be learned 
and that he knowe his principles not only in Chirurgery but also in Physicke 
that he may the better defende his Surgery. Also he ought to be seene in 
Naturall Philosophie and in Grammar, that he speake congruitie in Logike. 
Also he must knowe the Anatomie; for all Authors write against those Sur- 
geons that worke in mans body, not knowing the Anatomie; for they bee 
likened to a blinde man that cutteth in a vine tree fer he taketh more or less 
than he ought to doe. The seconde, I sayde, he must be expert, for he ought to 
knowe and to see other mens work and after to have use and exercise. He 
ought also to be ingenious or wittie for all thinges belonging to Chirurgerie 
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may not be written nor with letters set foorth. He must be wel mannered 
and that he have all these good conditions here folowing; First, that he be 
no spous-breaker nor no drunkard. For the Philosphers saye amongst all 
other thinges beware of those persons that followe drunkenness, for they be 
accompted for no men because they live a life bestiall. Likewise a Chirurgion 
must take heede that hee deceive no man with his vaine promises for to make 
of a smal matter a great, because he would be counted the more famous. And 
amongest other thinges they maye neither be flatterers, nor mockers nor privic 
backbyters of othermen. They must be as privie and as secret as any Confessour 
of al thinges that they shal eyther heare or see in the house of their Pacient. 
Also they shoulde doe their diligence as wel to the poore as to the riche. They 
shal never discomfort their patient and shal commaunde all that bee about 
him that they doe the same, but to his friendes speake truthe, as the case 
standeth. They must also be bold in those things whereof they be 
certaine and as dreadfull in all perilles. They may not chide with the 
sicke but be alwayes pleasaunt and merie. They must not covet any woman 
by waye of vylanie and specially in the house of their Pacient. They 
shal not for covetousnesse of money take in hande those cures that be un- 
curable, nor never set any certaine day of the sickeman’s health for it lyeth 
not in their power. They must also be gracious and good to the poore and of 
the riche take liberally for bothe. And see they never prayse themselves 
for that redoundeth more to their shame and discredite than to their fame 
and worship. For a cunning and skilful Chirurgion neede never vaunte of 
his dooings for his workes wyll ever get credite ynough. Likewise that they 
despise no other Chirurgion without a great cause, for it is meete that one 
chirurgion should love another as Christe loveth us all. And in thus dooing 
they shall increase both in vertue and cunning to the honour of God and 
worldly fame. To whome he bring us all. Amen! Heereafter foloweth the 
Anathommie.” 

The portrait of Vicary which illustrates this account of him is a careful 
enlargement by Mr. A. T. Young of the figure in Holbein’s picture which still 
hangs in the Barbers’ Hall in Monkwell Street. It was painted about 1545 
to commemorate the Union of the Barbers and Surgeons, and is therefore a 
faithful likeness of Vicary. He is represented in his Master’s gown, with the 
usual head covering which was worn under the hat or cap, as may be seen in 
the portrait of John Halle, p. 182 of this Journal, 
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GUNSHOT WOUNDS OF THE CHEST. 


By P. T. CRYMBLE, BE tFast. 


Tue following paper is based on fifteen months’ work in a base hospital in 
France and twelve months’ in a similar hospital at home. In France the cases 
were usually seen in from one to seven days from the time of being wounded, 
and the a-ray examination was made with the object of determining the 
condition of the thorax and of estimating the progress of the case. At home 
the examination was made as a preliminary to the removal of a foreign body. 


-Many of the skiagrams were shown at a demonstration before the Etaples 


Medical Society in March, 1916, but since then the material has increased in 
amount, and one has had the experience of the later results. 

In all cases the usual physical examination was made at the time of the 
a-ray examination, in order that the skiagram might be correlated with the 
physical signs. The a-ray examination was repeated in many cases, so that 
records were obtained of the various stages in the progress of the condition. 
The author is greatly indebted to his colleagues on the staff of the hospital, 
without whose co-operation the material could never have been obtained; and 
his thanks are due to Corporal Lounds for his great assistance in the a-ray 
examination, and to Corporal Waterhouse for the skill and enthusiasm with 
which he produced the records. 


MATERIAL UPON WHICH THE PAPER IS BASED. 


Heemothorax .. ate bi oy 59 cases 
Hemopneumothorax is ae ue 19 we 
Traumatic infarct ~ “is a ws « 
Lung collapse 5 - v 3 « 
Pyopneumothorax ae owe a 8 a 
Pneumothorax ai it 4 -— i‘ 
Subphrenic abscess se pe ar a « 
Various is ag Af ais sO) Ci, 
Localization of foreign bodies — 54 SCO, 
Total cases ade 211 


Apparatus.—In France a Butt outfit with a 16-inch coil was used. 
Power was obtained from a 15 H.P. oil engine which worked a dynamo 
producing a continuous current at 220 volts. Using the mercury interrupter, 
one obtained 2 to 4 milliampéres in the secondary circuit. The unipolar 
electrolytic break gave up to 10 milliampéres in the secondary circuit, but 
it frequently stopped working in the middle of the exposure, and was not used. 
An accelerator screen was employed, and a five-second exposure gave a good 
result, so that the skiagram could be obtained whilst the patient held his 
breath. The vertical screening stand was indispensable, and enabled one to 
carry out the examination with very little disturbance to the patient. It was 
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fitted with a stereoscopic shift, and as a rule the anticathode was about 
22 inches from the plate. 

Reduced prints were made of the 15 x 12 in. negatives, and the accom- 
panying illustrations have been made from these prints. Unless otherwise 
stated, the rays have passed dorso-ventrally to the plate, which was in contact 
with the anterior chest wall. The right side of the chest is on the left side 
of the picture. 

The Diaphragm.—The movements, shape, and position of the diaphragm 
usually show some alteration in wounds of the chest, and inspection of the two 
cupole of the diaphragm on the fluorescent screen is one of the most important 
parts of the z-ray examination of the chest. 

The right cupola, bounded above by the clear lung area and below by the 
opaque liver, is not to be distinguished from the general abdominal opacity 
except in the presence of a right subphrenic gas-bubble. Superiorly the 
cardiac shadow blends with it, and makes an angle (cardio-hepatic angle) of 
almost ninety degrees slightly to the right of the vertebral column. 

The left cupola is normally defined by the gastric gas-bubble. Superiorly 
it is overlapped to a considerable extent by the heart, and lateral to the heart 
the left lung area defines it. 

Immobility or Deficient Movement of the Diaphragm.—This usually follows 
a perforating wound of the thorax, the diaphragmatic cupola on the injured 
side being affected. Frequently there is complete immobility, but in wounds 
of the lung apex only slight deficiency may be noticeable. It is also an accom- 
paniment of lung collapse, being found on the same side as the collapse. 

Comparison with the sound side of the chest will usually enable one 
to detect the defective movement, but the presence of any large supra- 
diaphragmatic lung area opacity may render the diaphragm invisible and 
prevent the observation being made. If the opacity be due to fluid in the 
pleural cavity, the diaphragm may be visible in the lying position. On the 
left side the presence of a stomach gas-bubble will enable one to note the 
position and movement of the diaphragm where the left lung area is opaque. 

What is the explanation of this defective movement ? Is it a protective 
reflex fixation of the diaphragm in the position of expiration, or is it the result 
of deficient air entry into the injured lung? The former explanation would 
seem to account for those cases where the lung area above the immobile 
diaphragm is clear and there is no evidence of any obstruction of the air entry 
into the lung. Case 14, recorded in Fig. 307, is an example of this condition. 
On the other hand, it would seem probable that if a lung is unable to 
expand owing to the presence of fluid in the pleural cavity or to laceration of 
its substance or to obstruction of its bronchi, then during the inspiratory 
enlargement of the thoracic cage, the diaphragm will be drawn upwards and 
the mediastinum will be drawn towards the affected side. This retraction of 
the mediastinum and diaphragm towards an opaque lung area is best seen in 
lung collapse (Fig. 296), and the diaphragmatic elevation is also an accompani- 
ment of haemothorax. 

Adhesions between the costal and diaphragmatic pleura, or between the 
visceral and diaphragmatic pleura, will cause permanent defective movement 
and marked alteration in the shape of the cupola during inspiration. 
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Shape and Position of the Diaphragm.—The right cupola of the diaphragm 
normally occupies a higher position than the left, and it shows occasionally 
some irregularity of outline, due possibly to the shape of the underlying liver. 
The left cupola has a regular curved outline, and may surmount a stomach 
gas-bubble or stomach and colon gas-bubbles. During inspiration very little 
alteration in the shape of the diaphragmatic outline takes place. There is 
simply a descent of the abdominal contents without a flattening out of the 
diaphragmatic cupol:e. 

Costo-diaphragmatie adhesions result in a flattening of the cupols during 
inspiration, and adhesions between the visceral and diaphragmatic pleur 
anchor the diaphragm to the lung and cause marked angulation during 
inspiration (Fig. 323). 

Marked elevation of the right cupola was noticed in a case of subphrenic 
abseess (ig. 311), where a large quantity of gas accumulated between the 
liver and the diaphragm, and again in a case of injury to the right phrenic 
nerve (fig. 309). Marked elevation of the left cupola was noted in left lung 
collapse (Fig. 297), and could be detected both radiographically and by percus- 
sion by the abnormally high position of the stomach and colon gas-bubbles. 

Injury to one side of the chest causes diminution in the inspiratory descent 
of the diaphragm on the affected side. No case has shown depression of the 
diaphragm beyond the normal inspiratory position, nor has any cupping of the 
upper surface of the diaphragm been observed. 

It is rather difficult to explain the high immobile diaphragm which is 
the usual result of a wound of the chest. It is not a reflex contraction of 
the diaphragm to prevent movement, comparable to the rigid abdominal 
muscles found with peritonitis, since the diaphragm is in the fully relaxed 
position. Indeed, if it is a reflex, it must be a reflex relaxation of the muscle 
fibres. There is, however, a second possible explanation of the high immobile 
diaphragm—namely, that the diaphragm is unable to descend because the air 
cannot enter the lung owing to the compression of the latter by the fluid in 
the pleural cavity. In a case of apical traumatic infarct, each inspiratory effort 
was accompanied by an indrawing of the supraclavicular region and the upper 
intercostal spaces, and it is reasonable to assume that the diaphragm will 
have to labour against this abnormal negative pressure when air is unable to 
enter the lower lobe. Perhaps both factors come into play. Strong support 
is given to the reflex theory by those cases where the immobile diaphragm is 
unaccompanied by any other change in the lung area, or when only a small 
quantity of blood is present in the phrenico-costal space. One has observed 
several perforating wounds of the chest which at first showed only a high 
immobile diaphragm. 

Localization of Metallic Foreign Bodies in the Thorax.—Thce localiza- 
tion may be carried out with the object of determining the anatomical position 
and reconstructing the track of the missile, or as a preliminary step in the 
removal of the foreign body. In the latter case the most important point 
for the surgeon is the determination of the portion of rib in closest proximity 
to the foreign body. This is most rapidly arrived at by sereening antero- 
posteriorly and laterally, and then taking stereoscopic plates with the foreign 
body as near the plate as possible. Most intrathoracic foreign bodies would 
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appear to be brought to rest by the thoracic wall, and are therefore fairly 
accessible. to the surgeon. Smail fragments embedded in the region of the 
lung hilus will probably be left in situ. 

The entire examination is made with the patient in the lying position, and 
a skin-mark is made over the most adjacent portion of rib. In taking the 
plates, the patient is instructed to hold his breath, and an exposure of ten to 
fifteen seconds, without an accelerator screen, is usually sufficient. A much 
longer exposure will be required in the presence of a haemothorax. 

Removal of Intrathoracic Metallic Foreign Bodies.—One of the most 
recent text-books on military surgery advocates no surgical interference with 
intrathoracic foreign bodies unless the foreign body is in the pleural cavity and 
is giving rise to symptoms. One’s own experience, limited to ten operations 
for the removal of intrathoracic foreign bodies, does not disclose any difficulty 
in the operation, or any unfavourable complication in the convalescence. Con- 
sequently one is accustomed to undertake the removal of the foreign body 
when the patient complains of its presence, and when the missile is within 
reach of the surgeon’s finger passed through a small thoracotomy opening. 

Two inches of rib is resected, the pleural cavity opened, if necessary the 
lung incised, and the missile located by palpation. In the presence of 
adhesions no pneumothorax will take place; otherwise, the palpating finger 
will fairly efficiently block the pleura opening. Foreign bodies in the lung 
are easily palpated, and the intervening lung tissue is often friable, so that 
the finger can accomplish the loosening of the metal fragment, and forceps 
can extract it. After the removal has been accomplished, one closes the 
pleural opening and tightly sutures the overlying muscles and skin so as to 
prevent any communication with the outside air. 

The wound of the lung appears to close rapidly, and the air is ultimately 
absorbed from the pleural cavity. 

Changes in the Lung Areas produced by Wounds and Injuries.—The 
lung area is the clear space bounded medially by the mediastinum, laterally 
by the ribs, and inferiorly by the diaphragm. Radiating into it from the lung 
hilus are a number of opaque strands which are produced by the pulmonary 
vessels and the bronchi. The presence of fluid or gas in the pleural cavity, 
laceration or inflammation of the lung substance, and massive collapse of the 
lung, can be diagnosed by the alterations they produce in the lung area. 

Where possible the patient should be examined both in the lying and 
sitting positions, with the rays passing dorso-ventrally, and the apparatus 
should be capable of giving a satisfactory result with a plate exposure of five 
seconds with an accelerator screen. 

Fluid in the Pleural Cavity.—This gives rise to an opacity of the lung 
area, the extent of which varies with the amount of fluid. A very large 
quantity of fluid will render the whole of one lung area opaque, whilst a small 
collection will produce a supradiaphragmatic opacity in the sitting position. 
Where the whole lung area is not abolished in the sitting position, the 
upper limit of the fluid opacity is ill-defined and irregular, and forms a marked 
contrast to the clearly-defined horizontal gas-fluid junction. In large collec- 
tions of fluid the clear space may be reduced to a pear-shaped area, the base 
of which corresponds to the lung apex, the stalk being directed towards the lung 
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hilus. In the lying position, fluid disseminates itself through the pleural 
cavity, and produces a moderate opacity of the whole lung area. 

The nature of the pleural fluid cannot be determined radiographically. 

Gas in the Pleural Cavity.—Gas in the pleural cavity, associated with 
retraction of the lung from the lateral thoracic wall, is revealed by the presence 
of an opaque line produced by the lateral margin of the collapsed lung, and 
even quite small collections of gas may disclose themselves in this way (Fig. 
287). In the large pneumothorax, or in the presence of inflammatory thicken- 
ing of the visceral pleura, the structure and outline of the whole lung and its 
lobes may be visible (Fig. 286). 

Where, however, owing to fresh or old adhesions between the lung and the 
lateral thoracic wall, lateral collapse of the lung cannot take place, the gas 
tends to collect in front of the lung, and fails to alter the appearance of the 
lung area. In one case, a large pneumothorax was not recognized at the a-ray 
examination, but was subsequently revealed by exploratory puncture and 
confirmed by post-mortem examination. It was found that the lung was fixed 
by fresh adhesions to fractured ribs in the lateral thoracic wall, and that the 
gas had collected anterior to the lung. 

In some cases the adhesions are unable to prevent lateral collapse of the 
apex (fig. 313), or the lung may be permitted to retract upwards from the 
phrenico-costal space. 

Gas and Fluid in the Pleural Cavity.—Gas and fluid in the pleural cavity 
give rise, in the sitting position, to a very characteristic picture, since a sharp 
horizontal line (gas-fluid junction) marks the junction of the opaque fluid 
with the transparent gas (F7g. 280). During screen examination this gas-fluid 
junction may show waves, bubbles, or splashings. 

Traumatic Infarct.—This is the condition produced by contusion or lacera- 
tion of the lung, and it gives rise to an opacity of the lung area involved. 
In Fig. 310 a traumatic infarct of the lung apex is illustrated. When the 
lower part of the lung is involved, some difficulty may be experienced in 
distinguishing a traumatic infarct from a small haemothorax, and frequently 
the latter condition accompanies the former. 

Pneumonia.—This gives rise to an opacity of the lung area concerned. 
There is no displacement of the heart. 

Massive Collapse of the Lung.—Pasteur! has described this condition, and 
finds it in association with diphtheria and as a sequela of abdominal operations. 
The diphtheritic cases are the result of paralysis of the diaphragm, and the 
post-operative massive collapse is perhaps due to a reflex immobility of the 
diaphragm on the affected side. Sir John Rose Bradford has pointed out the 
frequency with which this condition accompanies gunshét wounds of the 
chest,23 and was the first to suggest massive collapse as the explanation of 
certain puzzling radiograms, the outstanding feature of which is opacity of 
the lung area with retraction of the heart towards the opaque side. 

Radiograms of fifteen of these cases have been obtained. In twelve the 
left and in three the right lung was affected. In ten cases the collapse was 
on the side opposite to that injured (contralateral collapse), and in five the 
collapse was on the same side as the injury (homolateral collapse). The missile 
may penetrate the thoracic cavity, or may merely give rise to a contour track. 
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As a rule the lower lobe alone is affected, but in one case the whole lung was 
opaque, and in one case the apex alone was affected. The evidence obtained 
from these cases is summarized in the following paragraphs. 

1. Opacity of a ling area, associated with a high and immobile diaphragm 
and with retraction of the mediastinum towards the opacity, may follow a 
contour wound of the same side of the chest, or a contour wound or a pene- 
trating wound of the opposite side of the chest. 

2. The opacity gradually disappears, and the lung area is normal in from 
one to two weeks. 

3. The gradual disappearance of the opacity is independent of the changes 
taking place in the opposite side of the chest (Figs. 287, 288, where the right 
pyopneumothorax continued to develop and the left lung opacity disappeared). 

4. Complete paralysis of all the muscles of respiration, except the left 
half of the diaphragm, did not produce any opacity in the lung areas (Fig. 309). 

5. The lower lobe of the left lung is most frequently affected. 

6. When the left lung is affected, there is a marked increase in the area of 
cardiac pulsation, due to the retraction of the lung from the anterior surface 
of the pericardium. 

7. As a rule a man lies on the unwounded side, and the restriction of the 
respiratory movements on the dependent side may be a factor in producing 
contralateral collapse. 

8. The following physical signs accompany the opacity: Inspection— 
diminished respiratory movement in the affected region. _Percussion—dullness 
posteriorly over the opaque area. Auscultation—weak breath sounds or tubular 
breathing over the opaque area, occasionally accompanied by rales or rhonchi. 

9. One case of contralateral opacity with retraction of the heart developed 
pneumonia in the affected lung, and died. The post-mortem showed left lobar 
pneumonia and pericardial effusion. On the posterior aspect of the right 
chest there was a large gutter-wound, which was entirely superficial to the ribs. 

10. Examination of this series of cases still leaves the cause of the opacity 
uncertain. 

Bilateral Affections.— 


Contralateral collapse .. ee 6 cases 
Wound on opposite side to leeonothownx _ 5 - 
Double hemothorax ee 2 
Left hemothorax—tright tubercle Ee 1 
Right hamothorax—pericardial effusion .. - 
,,  infarct—left collapse : ] 
;, pneumothorax—left collapse 1 
1 





»  effusion—left collapse a “6 
» apical collapse—left waaale traumatic 
infarct ee 1 % 
»  empyema—left pneumonia ? ? om : 
3,» pneumothorax—left effusion es 1 bs 
Total cases 21 


Contralateral lung collapse accounts for a large number of bilateral 
affections, and in some of these the wounded side showed injury to the 
lung, or a collection of fluid, or gas and fluid, in the pleural cavity. The 
next largest group includes cases of double haemothorax and of hemo- 
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thorax with the entry wound on the opposite side. As a rule the missile 
enters the back, passes to the opposite side superficial to the spine, and then 
penetrates the thoracic cavity. In its passage it may injure both pleural 
cavities and produce double haemothorax, or the track may be contour on one 
side and penetrating on the other. In two cases the missile entered the breast, 
and, after a contour track, penetrated the thoracic cavity of the opposite side. 

Course of the Missile.—It is sometimes extremely difficult to reconstruct 
the thoracic track of a missile, owing to the possibility of free movement in the 
pleural cavity, and to the tendency of the ribs to produce deflection. 

The following cases illustrate these points :— 

1. A rifle bullet entered the right back 14 cm. to the ide of the spine and 
on a level with the nipple. The bullet was removed from the left breast lateral 
to the nipple. An extensive left haemothorax was produced, the opacity 
extending up to the fourth costal cartilage, and being accompanied by slight 
retraction of the heart to the left. No rib fracture could be detected, but one 
believes that the bullet passed superficial to the spine, and was then deflected 
by a rib through the left thoracic cavity. 

2. A shrapnel ball penetrated the right back, superficial to the seventh 
rib and 7 em. to the right of the spine. It was localized in front of the neck of 
the left twelfth rib, and a fracture of the left seventh rib lateral to the neck 
was present. The ball had passed transversely from right to left, superficial 
to the spine, fractured the seventh rib on the left side, and entered the pleural 
cavity, through which it descended to its resting-place. 

Physical Signs.—Inspection, palpation, percussion, and auscultation were 
carried out at the time of the v-ray examination, so that the ordinary physical 
signs might be correlated with the radiogram, and a short description of the 
usual signs accompanying the various pathological conditions is given below. 
Deficient movement of one side of the chest is one of the most reliable signs, 
and always indicated the site of the pathological change. Surgical emphysema 
obscured the percussion results by giving rise to a tympanitic note, and radio- 
graphy alone could be relied on to give an accurate diagnosis in such cases. 
As a rule surgical emphysema accompanied pneumothorax. 

Auscultation would appear to be somewhat unreliable, since the same 
pathological condition may give rise to tubular breathing or weak breath 
sounds, or a patient may show a change from tubular breathing to weak or 
absent breath sounds. It has been suggested that this tubular breathing 
due to lung collapse, and that when the collapse passes off, the weak breath 
sounds of fluid in the pleural cavity appear. Case 9 (Fig. 296)—a typical 
lung collapse—does not support this theory, since it showed weak breath 
sounds and no tubular breathing. 

Hemothorax (59 cascs).— 

X-ray Appearances on Affected Side—Diaphragm high and immobile. 
Heart displaced to sound side. An opacity of the lung area which in the 
sitting position occupies the whole lung area or leaves a variable amount of 
the upper region clear. Upper margin of the opacity irregular. 

Percussion.—PosTERr1or—dullness up to the inferior angle or spine of 
the scapula. ANTERIOR—skodzeie resonance (lower pitched and tympanitic). 

Auscultation.—PosTERIOR—breath sounds weak or absent; in 5 cases 
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tubular breathing changing to weak or absent breath sounds; in 9 cases 
tubular breathing. ANTERIOR—weak breath sounds. 

Traumatic Infarct (15 cases).— 

X-ray Appearances.—Opacity in region of lung wound. In some cases 
fragments of bone or metal in the centre of the opacity. Posture has no 
effect on the opacity. Diaphragm immobile or acting. 

Percussion.—Normal, or dullness over infarct. 

Auscultation.—Weak breath sounds over infarct; tubular breathing in 
1 case; adventitious sounds in 2 cases. 

Surgical Emphysema.—Present in 3 cases. 

Hzemopneumothorax (19 cases).— 

X-ray Appearances (sitting position).—Diaphragm high and immobile. 
Heart displaced to sound side. Opacity of lung area, surmounted by a clear 
area, the junction being marked by a sharp horizontal line. Splashing 
sometimes seen at the gas-fluid junction. 

Percussion.—PosTERIOR—dullness up to angle or spine of scapula, some- 
times surmounted by a tympanitic note. ANTERIOR—skodaic resonance. 

Auscultation.—PosTERIOR—weak or absent breath sounds; tubular 
breathing passing to weak breath sounds in 2 cases; tubular breathing in 3 
cases. ANTERIOR—weak breath sounds. Coin sound in 3 cases. 

Surgical Emphysema.—Present in 5 cases. 

Pyopneumothorax (8 cases).— 

X-ray Appearances (sitting position).—Lung area opacity, bounded above 
by a sharp horizontal line and surmounted by a clear area. Heart displaced 
to sound side. Diaphragm immobile on affected side. 

Percussion.—PosTERIOoR—dullness over lower part. ANTERIOR—very 
variable. 

Auscultation.—PosTER1Ior—tubular breathing or weak breath sounds. 
ANTERIOR—tubular breathing or weak breath sounds. (Note.—In 38 right- 
sided pyopneumothorax cases tubular breathing appeared over the left base.) 

Pneumothorax (7 cases).— 

X-ray Appearances.—Outline of collapsed lung visible. Unusually clear 
area lateral to lung and above diaphragm, with absence of lung mottling. 
Serous effusion soon appears. Adhesion of lung to injured portion of thoracic 
wall prevents complete collapse of lung. Heart displaced to opposite side. 

Percussion.—PosTERIoR—tympanitic. ANTERIOR—tympanitic. 

Auscultation.—Coin sound. Tubular breathing (amphoric in cases of open 
pneumothorax). 

Surgical Emphysema.—Present. 

Collapse (15 cases: left 12, right 3; contralateral 10, homolateral 5).— 

X-ray Appearances.—Opacity of lower part or whole of one lung area, 
with retraction of heart to opaque side. Diaphragm on affected side high and 
usually immobile. 

Percussion.—PosTERIOR—dullness. 

Auscultation.—Tubular breathing or weak breath sounds. Occasionally 
rales or rhonchi. 

Rapid recovery. Slight fever. History of having lain on the unwounded 
side for a period subsequent to injury. Increased area of cardiac pulsation 
with left-sided collapse. 
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PARTICULARS OF CASES, 


Case 1.—Copious right hzmothorax and its appearance after the removal of 
1500 ec.c. of fluid. 


Oct. 6, 1916.—Penetrating wound of the right side of the chest. 

Oct. 10. Physical examination: Right anterior—diminished vocal fremitus ; 
dullness ; tubular breathing. Right posterior—diminished vocal fremitus ; dullness ; 
weak breath sounds. 

Radiogram (Fig. 276). Heart displaced to the left ; opacity of the whole right 
lung area. 

On Oct. 17, 1500 c.c. of bloody fluid were aspirated from the right pleural cavity. 
Oct. 18. Physical examination : Right anterior—percussion note higher pitched and 





Fic. 276.—Case 1, Oct. 10. Fig. 277.—Case 1, Oct. 18. 


more tympanitic than on the left side (sitting); absent breath sounds. Right 
posterior—vocal fremitus diminished below the scapula ; dullness below mid-scapula ; 
breath sounds absent. 

Radiogram (Fig. 277). Sitting position. Heart has moved 2 em. to the right 
since the previous examination ; horizontal gas-fluid junction in right lung area_; 
the lung apex can be seen above the level of the fluid. 


Case 2.—Perforation of the right chest with gradual development of a 
pyopneumothorax. 


Aug. 22, 1916.—Entry wound 8 em. to the right of the spine and 17-5 cm. 
above the iliac crest. Exit wound in the right mid-axillary line 1 em. below the 
level of the nipple. Weak breath sounds over the right base. 

Radiogram (Fig. 278). A small quantity of fluid in the right pleural cavity. 

Aug. 27. Right posterior—dullness ; diminished vocal fremitus ; pectoriloquy 
and faint tubular breathing below the level of the spine of the scapula ; apex beat 
in the nipple line and in the fourth interspace. 

Radiogram (Fig. 279). Plate in the sitting position shows opacity of the whole 
right lung area, with some displacement of the heart to the left. In the region of the 
first and second interchondral spaces the opacity shows increased density, and this 
darker area is limited above by a horizontal line or gas-fluid junction. 

On Aug. 29, a needle passed through the posterior wall of the right chest 
at the level of the gas-fluid junction revealed the presence of gas and bloody 
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fluid ; 30 c.c. were withdrawn. On Aug. 31, 700 c.c. of infected bloody fluid and 
some gas were aspirated from the right pleural cavity. Sept. 3. Rib resection 


and drainage of the right pleural cavity. 








Fic. 278.—Case 2, Aug. 22. Fic. 279.—Case 2, Aug. 27. 


Case 3.—Rapid recovery from a hzemopneumothorax, the result of a bayonet 
wound. 

Oct. 20, 1915.—The patient received numerous bayonet wounds of the trunk 
and extremities, and one of these wounds perforated the left anterior thoracic wall. 

Oct. 23. Physical examination : Left anterior (lying position)—hyper-resonance ; 
loss of breath sounds; metallic tinkling and coin sound. Left posterior (sitting 
position)—dullness over the lower part and loss of breath sounds. 





Fic. 280.—Case 3, Oct. 23. Fic. 281.—Case 3, Nov. 8. 


Radiogram (Fig. 280). Screen examination in the sitting position showed 
dense opacity in the lower two-thirds of the left lung area, limited above by a gas- 
fluid junction. The surface of the fluid showed splashing. On Nov. 8, a second 
a-ray examination (Fig. 281) shows that the thorax is now normal. 

This case is interesting on account of the rapid return to the normal. No 
exploratory puncture was made and no fluid was withdrawn. 
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Case 4.—Heemothorax becoming a hemopneumothorax. 


Multiple wounds were received on the posterior aspect of the left shoulder. 

Aug. 21, 1916.—Physical examination : Left anterior—skodaic resonance. Left 
posterior—dullness and tubular breathing over the lower part. 

Radiogram (sitting) (Fig. 282). Heart displaced to the right, opacity of the 
left lung area extending as high as the third costal cartilage. 











Fic. 282.—Case 4, Aug. 21.] Fic. 283.—Case 4, Sept. 4. 
Sept. 4. Physical examination: Left anterior—percussion note lower pitched 
than on the right side. Left posterior—diminished vocal fremitus ; dullness and 
weak breath sounds over the lower half of the lung. 
Radiogram (sitting) (Fig. 283). A gas-fluid junction at the level of the fourth 
costal cartilage ; heart displaced to the right. 


Case 5.—Small right hemothorax developing into a pyopneumothorax. 


The patient received a contour wound of the right side of the thorax some 
days previous to examination. 

Sept. 17, 1916-—A _ piece of 
metal has fractured the right seventh 
and eighth ribs near the angles, 
during a contour course, and is lying 
lateral to the inferior angle of the 
right scapula. 

Radiogram (Fig. 284). Taken 
in the sitting position; opacity in 
lower part of right lung area ;_ heart 
displaced to the left. 

Physical examination: Abdo- 
men rigid; dullness and tubular 
breathing at the base of the right 
lung. 

Sept. 19. Physical examina- 
tion: Pulse 116; respirations 36 ; 
temperature 103°. Apex beat one 
inch lateral to the nipple and in 
the fifth space. Both sides move Fic. 284.—Case 5, Sept. 17. 
equally in respiration. Abdomen 
slack. Right anterior—percussion note higher pitched than on the left side. Right 
posterior—diminished vocal fremitu;; moderate dullness below the level of the 
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mid-scapula ; weak breath sounds and diminished vocal resonance. Left posterior— 
tubular breathing and pectoriloquy below the level of the inferior angle of 
the scapula. 

Oct. 13. Radiogram (sitting) (Fig. 285). Gas-fluid junction at the level of 
the second costal cartilage on the right side ; opacity infero-lateral to this junction. 
The edge of the partially collapsed upper lobe is visible above the junction. Physical 
examination: Right anterior—diminished expansion; increased vocal fremitus ; 








Fic. 285.—Case 5, Oct. 13. Fic. 286.—Case 5, Oct. 20. 


percussion note higher pitched than on the left. Right posterior—dullness ; dimin- 
ished breath sounds and increased vocal resonance below the level of the inferior 
angle of the scapula. 

Oct. 20. Radiogram (sitting) (Fig. 286) after drainage of the right pleural 
cavity. A drainage tube passes into the empyema cavity. The thickened visceral 
pleura enables one to distinguish the three lobes of the right lung. 


Case 6.—Perforation of the right side of the thorax leading to collapse of 
the left lung and a right pyopneumothorax. 

July 14, 1916.—Received wounds 
of the head, leg, and right side of 
the thorax, and was knocked against 
the side of the trench so that he 
became breathless for a few minutes. 
He then lay on his left side for forty- 
five minutes. 

July 16. Physical examination : 
Respirations 40. Apex beat in the 
fourth space half an inch lateral to 
the nipple. Deficient movement on 
the left side. Marked cardiac pul- 
sation in the second, third, and fourth 
left interspaces. Tubular breathing 
over the left lung anteriorly, and 
weak breath sounds posteriorly. 

Radiogram (sitting) (Fig. 287). 
Heart displaced to the left ; opacity 

Fic. 287.—Case 6, July 16. of the lower half of the left lung 

area. A piece of metal has_per- 

forated the right axillary thoracic wall and has given rise to a small pneumothorax 
in its immediate neighbourhood. The edge of the partially collapsed lung is visible. 
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July 22 Radiogram (sitting) (Fig. 288). The left lung opacity has cleared up ; 
there is still displacement of the heart to the left. Gas and fluid are now present 
in considerable quantity in the right pleural cavity, and there is a double gas-fluid 
junction, one at the level of the second and one at the level of the third costal 
cartilage. 

July 23. The right pleural cavity was drained, gas and pus escaping. The 
temperature, which had been high, came down to normal within one week, and 
remained so for a fortnight, when it began to show nocturnal elevations. A pure 
culture of Bacillus perfringens was obtained from the pus. 







































Fic. 288.—Case 6, July 22. Fic. 289.—Case 6, Aug. 16. 
‘ Aug. 16. Radiogram (sitting) (Fig. 289). The right lung area shows a partially 
¥ collapsed lung covered with thickened pleura ; lateral to the lung is the drained 


empyema cavity containing a drainage tube; crossing the lower part of the 
left lung area is a linear opacity, the nature and origin of which is doubtful. 
The heart is still somewhat displaced to the left. 

The patient was evacuated to 
England in good condition. 





Case 7.— Right pneumothorax 
following fracture of ribs, and 
stages in its recovery. 


July 12, 1916.— Was blown 
up by a shell and severely bruised 
without receiving any — superficial 
wound. 

July 14. Physical examination : 
Right posterior—surgical emphysema 
and bell sound over lower half; 
tubular breathing and pectoriloquy 
medial to inferior angle of the 
scapula. 

Radiogram (lying) (Fig. 290). 
' Fracture of the sixth, seventh, and 
eighth ribs near their angles, on Fic. 290.—Case 7, July 14. 
the right side. Collapse of the 
right lung and displacement of the heart to the left. Right cupola of the 
diaphragm immobile. 
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July 25. A second radiogram (sitting) (Fig. 291) shows a gas-fluid junction and 
a dense shadow in the cardio-hepatic angle. The heart has returned to the normal 
position. The pneumothorax has passed into a seropneumothorax. 

July 26. Exploratory puncture of the right pleural cavity revealed gas and 
slightly blood-stained fluid. 





Fic. 291.—Case 7, July 25. Fic. 292.—Case 7, Aug. 2. 


A third radiogram (sitting) (Fig. 292), taken Aug. 2, shows a marked improve- 
ment in the appearance of the right side of the chest. There is still a small quantity 
of fluid in contact with the diaphragm. 


Case 8.—Pyopneumothorax. 


Sept. 16, 1916.—A missile traversed the right side of the chest and emerged some 
distance below the inferior angle of 
the scapula. 

Sept. 24. Physical examina- 
tion: Anterior—the apex beat is 
in the fifth interspace 3 cm. lateral 
to the nipple. Skodaic resonance 
on the right side. Harsh loud 
breathing on the left side. Posterior 
—dullness, pectoriloquy, and well- 
marked bronchial breathing on both 
sides, extending up to the inferior 
angle of the left scapula and the 
spine of the right scapula. The 
bronchial breathing is much louder 
on the left side. Free discharge of 
pus from the exit wound, which 
opened into the pleural cavity. 

Radiogram (sitting) (Fig. 293). 
Heart displaced to the left. Opacity 
of the lower part of the right lung 
area extending up to the level of 
the fourth costal cartilage. Superior to this the lung can be seen separated from 
the chest wall by gas. 

Oct. 1. Radiogram (sitting) (Fig. 294). The heart has returned somewhat to 
the right. The opacity of the right lung area is now surmounted by a gas-fluid 








Fic. 293.—Case 8, Sept. 24. 
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junction at the level of the third costal cartilage. The lung is separated to a 
greater extent from the chest wall by gas, and there is an excellent demonstration 
of the partially collapsed lung. 

Oct. 3. Rib resection below the inferior angle of the scapula. Pus was only 
reached on passing a tube upwards for several inches. There appears to have been 





Fic. 294.—Case 8, Oct. 1. Fic. 295.—Case 8, Oct. 16. 


loculation of the pleural cavity, the lower loculus being well drained by the exit 
wound. 

Oct. 16. Radiogram (sitting) (Fig. 295). Stereoscopic plates show adhesion of 
the right lung to the diaphragm and anterior thoracic wall. The tube is seen 
entering the pleural cavity, and the fluid level is lower than it was before the 
rib resection. 

The patient was evacuated to England in good condition. 


Case 9.— Contralateral lung 
collapse following perforating wound 
of the right side of the thorax. 


Jan. 28, 1916.—A bullet entered 
the right side of the back, 12-5 em. 
to the right of the mid-line and on 
a level with the first lumbar vertebra. 
A note from the casualty clearing 
station states: ‘* Bullet extracted 
over eighth rib.” 

Jan. 31. Physical examination : 
The operation wound is situated over 
the right tenth costal cartilage. The 
bullet has probably perforated the 
diaphragm and liver. Left anterior 
apex beat in the fourth left inter- 
space 2-5 cm. lateral to the nipple. 
Skodaic resonance. Left posterior— 
absence of breath sounds in the Fic. 296.—Case 9, Jan. 31. 
lower part. 

Radiogram in the sitting position (Fig. 296) shows marked displacement 
of the heart to the left, and opacity of the whole left lung area. The left 
cupola of the diaphragm cannot be distinguished. The right lung area is normal. 
Subsequent 2-ray examinations showed rapid clearing of the left lung opacity, 
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a high position of the left cupola of the diaphragm, and a return of the heart to 
the normal position. 

Feb. 1. Second radiogram (sitting) (Fig. 297). <A collection of gas in the 
stomach and colon demonstrates the high position of the left cupola of the diaphragm. 
There is still marked opacity of the left lung and retraction of the heart to the left. 











Fic. 297.—Case 9, Feb. 1. Fic. 298.—Case 9, Feb. 14. 


Feb. 14. Final radiogram (sitting) (Fig. 298). The heart is almost normal in 
position, the left lung opacity has disappeared. <A ring of fuse wire marks the nipple. 


Case 10.— Contour wound of the left side of the thorax, producing a contra- 
lateral lung collapse. 

March 22, 1916.—Wounded by a shell fragment which entered the left mid- 
axillary line at the sixth rib, passed downwards and forwards superficial to the ribs, 
and entered the abdominal wall, where it came to rest at the junction of the left 





Fic. 299.—Case 10, April 2. Fic. 300.—Case 10, April 15. 


lateral and intertubercular planes. Immediately after being wounded the patient 
lay for some hours on his right side. 

April 2. Physical examination:: Right posterior—diminished vocal fremitus, 
dullness, and tubular breathing below the level of the spine of the scapula. 
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Radiogram (Fig. 299).—Screen and plate in lying position show marked retrac- 
tion of the heart and mediastinum to the right, and opacity of the lower third of the 
right lung. The right cupola of the diaphragm was invisible. 

Subsequently an abscess which developed in the abdominal wall was opened, and 
the metal fragment removed. Four further v-ray examinations were made, and 
revealed a gradual return of the heart to the normal position, and clearing of the 
right lung area. Owing to the condition of the abdominal wall, all these examin- 
ations had to be made in the lying position. 

April 15. Fifth a-ray examination (Fig. 300) shows the heart still somewhat 
displaced to the right, but otherwise the thorax is normal. 


Case 11.—Superficial wound of the left side of the chest producing a homolateral 
lung collapse. 

April 11, 1916.—A piece of shell entered the left posterior axillary line, fractured 
the ninth rib, and rebounded into the extrathoracic tissues superficial to the fifth 
space in the mid-axillary line. A drainage tube was passed down to the fractured 
rib. 

April 14../ Physical examination : Apex beat in the nipple line. Left anterior— 
skodaic resonance and weak breath sounds. Left posterior—dullness below the level 








Fic. 301. —Case 11, April 14. Fic. 302.—Case 11, April 30. 


of the spine of the scapula ; bronchophony in the region of the inferior angle of the 
scapula, 

Radiogram (sitting) (Fig. 301). Piece of metal lying in the left lateral thoracic 
wall superficial to the fifth interspace. Fracture of the upper margin of the left 
ninth rib in the posterior axillary line. A drainage tube passes into the eighth inter- 
space at the seat of fracture. Opacity of the left lung area. Marked retraction of 
the heart to the left. Abnormally high position of the left cupola of the diaphragm. 

April 19. Coarse rhonchi over the front of the left side of the chest, and tubular 
breathing over the posterior aspect inferior to the spine of the left scapula. 

April 80. Radiogram (sitting) (Fig. 302). Marked clearing of the left lung area, 
associated with return of the heart to the normal position. 


Case 12.—Left traumatic infarct associated with a right apical collapse 
following perforation of the upper part of the left side of the chest. 

A missile entered the left back medial to the vertebral border and at the level of 
the spine of the scapula. It fractured the second, third, and fourth ribs, and emerged 
above the centre of the left clavicle. Hemoptysis on two succeeding days. 

Oct. 4, 1916.—A few days after being wounded the condition was as follows : 


Anterior—marked indrawing of the left infraclavicular region during inspiration ; a 
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higher pitched and less resonant note below the right clavicle ; rhonchi on both sides. 
Right posterior—bronchial breathing above the spine of the scapula. 


Radiogram (sitting) (Fig. 303). Both cupole of the diaphragm move well. 
Retraction of the superior mediastinum to the right. Fracture of the axillary 
portions of the left second, third, and fourth ribs, with separation of the fractured 
ends. Opacity of the left lung apex, extending inferiorly to the level of the first 

















Fic. 303.—Case 12, Oct. 4. Fic. 304.—Case 12, Oct. 18. 


interchondral space. Opacity of the right lung apex extending inferiorly to the 
level of the second interchondral space. 


Oct. 12. Physical examination: Right anterior—normal. Left anterior— 
diminished expansion, apex beat in the fourth space 24 inches from the mid-line, 
higher pitched note. Left posterior—dullness and diminished vocal resonance above 
the spine of the scapula, weak breath sounds above the mid-scapula. 


Radiogram. Clearing of both 
lung apices. Superior mediastinum 
returning to the normal position. 

Oct. 18. Radiogram (sitting 
(Fig. 304). Thorax normal apart 
from the fractured ribs. Physical 
examination : Left anterior—dimin- 
ished expansion ; diminished vocal 
fremitus; low pitched and more 
tympanitic percussion note; very 
weak breath sounds. 





Case 13.—Left basal pneumonia. 


July 3, 1916.—Patient felt out 
of sorts. July 4, acute pain in the 
left side; breathing difficult. 

July 7. Physical examination : 
Temperature 104°; respirations 40 ; 
Case 13, July 7. pulse 120. Tubular breathing and 

coarse crepitations at the left base. 

Radiogram (sitting) (Fig. 305). Opacity of the lower half of the left lung 
area ; no displacement of the heart. 








Fic. 305. 
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July 18. Second radiogram (sitting). (Fig. 306). Left cupola of the diaphragm 
somewhat higher than normal ; complete clearing of the left lung area. 

Note.—This case should be con- 
trasted with lung collapse, where 
there is always marked displacement 
of the heart. 


Case 14.—Perforation of the 
right side of the chest and subphrenic 
region resulting in a right empyema 
and pericarditis. Death. 


Sept. 14, 1916.—Wounded. The 
missile entered the fifth interspace 
2 cm. to the right of the mid-sternum, 
and emerged 14 em. to the right of 
the spine and 10 em. above the iliac 
crest. The subsequent post-mortem 
examination showed that it opened 
the right pleural and pericardial cavi- 
ties, traversed the diaphragm, liver, 
and peritoneal cavity, and emerged Wie. 9008 Case 1%, July 19. 
through the posterior abdominal wall. , 

Sept. 18. Physical examination : Left anterior—visible pulsation in the second, 
third, and fourth left interspaces ; apex beat in the fifth interspace 7 cm. lateral to 
the nipple ; percussion note higher pitched than on the right side ; the stomach note 
passes up to the fifth interspace in the left mid-axillary line. Left posterior—tubular 
breathing and pectoriloquy extending as high as the inferior angle of the scapula. 

Radiogram (sitting) (Fig. 307). Right cupola of the diaphragm almost immo- 
bile ; left cupola of the diaphragm invisible ; displacement of the heart to the left. 














Fic. 307.—Case 14, Sept. 18. Fic. 308.—Case 14, Sept. 28. 


For nine days the patient improved, the pulse dropping from 104 to 64, the 
respirations from 32 to 20, and the temperature to 99°. 

Sept. 25. Weak breath sounds and rales at both bases ; no change in apex beat. 
Next day sudden acute shooting pain along the track of the missile, and marked 
elevation in the temperature, pulse rate, and respiration rate. 

Sept. 27. 1050 ¢.c. of sterile serous effusion removed from the right pleural 
cavity, resulting in relief of the dyspnoea ; tubular breathing at both bases ; dimin- 
ished vocal fremitus over the right base. 

Sept. 28. Radiogram (sitting) (Fig. 308). Opacity of the lower two-thirds of 
the right lung area ; marked displacement of the heart to the left. 
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Sept. 29. From the right pleural cavity 750 ¢.c. of slightly turbid fluid were 
removed. 

Subsequently the patient seemed to improve. The temperature fell to normal 
and he felt much better, but on Oct. 9 he died quite suddenly. 

Post-mortem.—Pericarditis with effusion; right empyema, with the lung 
adherent anteriorly, and a small loculation postero-inferiorly ; subphrenic adhesions ; 
left lung normal. 

Note.—Rib resection and drain- 
age of the right pleural cavity should 
have been performed. 


Case 15.—Paralysis of all the 
muscles of respiration except the 
left half of the diaphragm. 

A shrapnel ball perforated the 
right sternomastoid muscle at the 
level of the fifth cervical vertebra, 
passed obliquely downwards and to 
the left posterior to the carotid 


the seventh cervical vertebra, entered 

the left thoracic cavity, and came to 

rest on the visceral aspect of the left 
third rib. lateral to its neck. 

Screen examination showed the 

Fic. 309.—Case 15. right cupola of the diaphragm immo- 

bile and in position of full expiration. 

Radiogram. A plate taken in the sitting position and at the end of a full inspira- 

tion is reproduced (Fig. 309). The left nipple is marked by a fuse wire. Note the 








abnormal difference in levei of the two cupole of the diaphragm and the peculiar 


appearance of the heart. 

This case is of especial importance in considering the etiology of lung collapse, 
since we have here a lung retaining its normal x-ray appearance when all its muscles 
of respiration are paralyzed. 

There was loss of sensation below the third costal cartilage and paralysis of the 
right arm, lower extremities, abdominal muscles, and the intercostals. 

The patient was evacuated to 
England, and the further course of 
the case is unknown. 


Case 16.—Right apical trau- 
matic opacity surrcunding a lung 
perforation. 


A shrapnel ball entered below the 
junction of the outer and middle 
thirds of the right clavicle, and was 
removed from the muscles of the 
back, one inch to the left of the mid- 
line and two inches above the in- 
ferior angle of the scapula. The 
percussion note over the right apex 
was higher pitched and less resonant, 
and the breathing was tubular} 

Radiogram (Fig. 310) is repro- 
duced from a plate taken in the Ten. 910.—Liaee 16. 
sitting position and at the end of a 
full inspiration. The fuse wire is on,the operation wound. Note the opacity at the 
right apex and the absence of fluid in the pleural cavity. Two weeks intervened 
between the injury and the 2-ray examination. 





sheath, traversed the neural canal of 
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Case 17.— Accumulation of gas between the right cupola of the diaphragm 
and the liver. 

Oct. 16, 1915.—Wounded in the cecal region. An operation was performed in 
a casualty clearing station, and no perforation of the bowel found. Was admitted 
to this hospital with a diagnosis of peritonitis and right basal pneumonia. 

Signs and Symptoms.—Tempera- 
ture was of a septic type, being 
elevated at night and normal in the 
morning ;_ blood - stained sputum ; 
dullness, tubular breathing, and fine 
rales at the right base ; swelling and 
tenderness in the epigastrium. 

Percussion. — Along the right 
nipple vertical line one passed from 
normal lung note to a tympanitic 
note at the fourth costal cartilage. 
This was maintained to the costal 
margin, where it passed into a 
narrow band of liver dullness. 

Nov. 6, 1915. Radiogram (Fig. 
311). The right cupola of the dia- 
phragm forms a thin opaque septum, 
convex upwards, between the much 
diminished right lung area and the 
large suprahepatic gas-bubble. This Fie. 311.—Case 17, Nov. 6. 
gas-bubble extends from the eighth 
to the tenth rib. Slight respiratory movement was observed in this part of the 
diaphragm. 

Nov. 7. A portion of the tenth rib was removed in the right anterior axillary line 
by Major Maynard Smith. A large quantity of gas and a little pus were evacuated. 

Nov. 9. Discharge of fieces from the operation wound. 

Nov. 16. A second radiogram showed a very marked diminution in the size 
of the right subphrenic gas-bubble. The patient was shortly afterwards evacuated 
to England in good condition. 








Case 18.—Aneurysm of the ascending arch of the aorta, due to disease. 


The patient was admitted to the 
base hospital with the diagnosis of 
aortic aneurysm. 

Physical examination : Apex beat 
in the fifth space half an inch lateral 
to the nipple; pulsating area below 
the right clavicle ; weakness of the 
left radial pulse ; right infraclavicular 
and parasternal area of dullness ; 
systolic and diastolic murmurs at 
the apex and base. 

Radiogram (Fig. 312). A large 
abnormal — sharply - defined opaque 
area projects into the right lung 
area from the mediastinum. No 
expansile pulsation could be seen, 
but the medial portion of the 
lower border showed | slight move- 
Fic. 312.—Case 18. ment. 





Case 19.—Adhesion of lung to fractured ribs, preventing complete collapse of 
the lung in a pneumothorax. 


Large gutter wound of the back below,the inferior angle of the right scapula. 
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Sept. 19, 1916.—Physical examination : Right anterior—low-pitched and resonant 
percussion note ; complete absence of breath sounds. Right posterior—high-pitched 
dull percussion note; no_ breath 
sounds. 

Radiogram (sitting) (Fig. 313). 
The right cupola of the diaphragm is 
depressed, and shows slight respira- 
tory movement ; it is surmounted by 
an abnormally clear area. The heart 
is displaced to the left. The outline 
of the partially collapsed right lung 
is visible, and the following points 
are demonstrated: (a) The lung 
apex has collapsed by the approxi- 
mation of the axillary, costal, and 
mediastinal surfaces; (b) The lung 
is adherent to the ninth rib in the 
mid-axillary line; above this point 
it has receded medially from the 
chest wall; (c) The lower part of 
the lung has shrunk upwards so as 
to leave a clear gas-containing space 
between the lung and the diaphragm. 
Fracture of the right ninth and tenth ribs, lateral to the angles. 





Fic. 313.—Case 19. 


Case 20.—Drained empyema showing partial subdivision into two cavities 
by an adhesion of the lung to the lateral chest wall. 


Admitted to hospital with a septic wound of the left hand and a temperature 
showing an evening rise to 103°. Cough, sweating, and signs at both lung bases 
developed. A needle passed into 
the right posterior axillary line drew 
off some blood. 

April 30, 1916.—X-ray examina- 
tion four weeks after admission into 
the hospital showed : opacity of the 
right lung erea ; right cupola of the 
diaphragm invisible ; displacement 
of the heart to the left. 

May 1. Exploratory puncture 
below the inferior angle of the right 
scapula revealed pus; a rib was 
resected and the right pleural cavity 
drained. 

June 9. Radiogram (Fig. 314). 
The right lung is partially collapsed, 
and leaves a clear space laterally, 
which is partially separated into 
upper and lower compartments by 

Fic. 314.—Case 20, June 9. an adhesion between the lung and 
the lateral thoracic wall. The 
drainage tube passes upwards posterior to this adhesion. 

July 26. X-ray examination shows no change in the thoracic picture. 








Case 21.—Left empyema in process of recovery. 


Dec. 19, 1915.—Wounded. On admission there were several wounds on the back 
and buttocks, and air was passing in and out through an opening to the left of the 
spine and over the ninth rib. Drainage of the left pleural cavity was maintained 
through this opening for the ensuing two months. 
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Feb. 17, 1916. Radiogram (Fig. 315). <A large piece of metal in the left pleural 
cavity, between the diaphragm and the posterior part of the tenth rib. The heart 
lies almost entirely to the right of the middle line. A few small dense opacities in 
the right lung area. The lateral margin of the left lung can be faintly seen as it passes 
vertically upwards from the diaphragm, lateral to the metal fragment, to fuse with 
the anterior portion of the third rib. 





Fic. 315.—Case 21, Feb. 17. Fic. 316.—Case 21, Feb. 24. 


Keb. 24. Second Radiogram (Fig. 316). Since the previous week the heart has 
returned somewhat to the left side, but is still far from its normal position. The left 
cupola of the diaphragm is higher than normal, and there is a collection of gas in the 
stomach and colon. The lateral margin of the left lung is still visible, and has not 
altered its position. The high position of the left cupola of the diaphragm indicates 
the return of negative pressure in the left pleural cavity. 


Case 22.—Perforation of the left side of the chest resulting in pyopneumo- 
thorax with adhesions. Retraction upwards of the lower lobe of the lung is well 
demonstrated. 











Fic. 317.—Case 22, Oct. 2 Fic. 318.—Case 22, Oct. 16. 


Sept. 25, 1916.—A shrapnel ball entered superficial to the sternal end of the left 
clavicle and half an inch lateral to the sternoclavicular joint. A few days later 
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of the left scapula. 


interspaces. Left posterior—normal. 


Fic. 319.—Case 23. 


posterior to the sixth costochondral joint. 


% 

















Fic. 320.—Case 24, Aug. 22. 


to a right hemothorax and pericarditis. 
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SURGERY 


the ball was removed from the back, where it lay superficial to the inferior angle 


Oct. 2. Physical examination : Respirations 32; pulse 92; temperature 103°. 
Left anterior—dullness and very weak breath sounds over the first and second 


Radiogram (sitting) (Fig. 317). A piece of wire lies embedded in the left lung 
lateral to the hilus. There is a gas-fluid junction at the level of the second inter- 
chondral space. Inferior to this level the left lung area is moderately opaque, with the 


exception of a supradiaphragmatic 
triangular clear area. It is probable 
that the lower lobe has retracted up- 
wards from the diaphragm, leaving 
its bed to become occupied by gas. 

Oct. 10. Purulent fluid is being 
discharged through the entry wound. 
Oct. 16. Temperature normal. Ex- 
ploratory puncture 6 cm. inferior to 
the lower angle of the scapula is 
negative. 

Radiogram (sitting) (Fig. 318). 
Impaired movement of the left cupola 
of the diaphragm. The heart shows 
some retraction to the left. Marked 
clearing of the left lung area, with 
disappearance of gas-fluid junction 
and a change in the position of the 
wire, indicating descent of the lower 
lobe of the lung. 


Case 23.—A large fragment of metal in the right pleural cavity. 

Radiogram (Fig. 319). Shows the fragment lying in the right pleural cavity, 
Removed at a subsequent operation. 
Case 24.—Right hzemothorax, and shrapnel ball in the pericardial cavity. 


A shrapnel ball entered the back 10 cm. to the right of the spine and over the 
tenth rib, perforated the lower lobe of the right lung, and probably entered the 





Fic. 321.—Case 24, April 20. 


pericardial cavity between the cesophagus and the inferior vena cava. It gave rise 
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Aug. 22, 1916.—Physical signs Right posterior—weak breath sounds and dull- 
ness. Anterior—apex beat in the sixth space three inches lateral to the nipple ; 
pericardial rub. 

Radiogram (sitting) (Fig. 320). Opacity of the whole right lung area, with dis- 
placement of the heart to the left. Shrapnel ball close to posterior surface of heart. 
Exploratory puncture of the right pleural cavity revealed sterile bloody fluid. 

Sept. 9. Physical signs: Right posterior—dullness and weak breath sounds 
below the spine of the scapula. Right anterior—weak breath sounds. 

Radiogram (sitting) (Fig. 3821). The icft margin of the heart has moved two 
inches to the right, and the shrapnel ball has moved with it. Some clearing of the 
right lung opacity supero-medially. 





Case 25.—Large piece of metal embedded in the left lung. Removed at a 
subsequent operation. 

Dece., 1916.—The patient was wounded by a piece of shell which entered the 
back in the middle line and 11 cm. below the inferior angle of the scapula. There 
was a history of aspiration of blood from the left pleural cavity. 

April 20, 1917.—Radiogram (sitting) (Fig. 322). Showed immobility of the left 
cupola of the diaphragm, with marked angulation due to adhesion between the 





Fic. 322.—Case 25, Sept. 9. 


diaphragmatic and visceral pleure. The lateral portion of the left lung area was 
somewhat opaque, and a large fragment of shell was embedded in the lung 12 cm. 
anterior to the posterior skin mark. 

A portion of rib was resected antero-inferior to the inferior angle of the left 
scapula. Sutures were passed with the object of anchoring the lung to the exposed 
parietal pleura, and some bubbling took place at the upper angle. Subsequently 
these sutures were found to have been unnecessary, as the parietal and visceral 
pleure were fused into a thick membrane. The pleura and lung were incised, the 
finger was inserted, and the metal fragment located by palpation. One was 
impressed with the extreme hardness of the heart, and the friable condition of the 
lung, which easily enabled the palpating finger to lay bare the foreign body. A pair 
of forceps, slipped along the finger, completed the extraction. The pleura, muscles, 
and skin were sutured, and collodion was applied. Apart from slight hzemoptysis 
and an evening rise of temperature to 100° for five days, there were no subsequent 
complications. The wound healed by first intention, and the patient was perfectly 
well at the end of a fortnight. 

A skiagram taken two weeks after operation showed no change in the thoracic 
picture apart from the absence of the foreign body. 
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Case 26.—Perforating wound of the right side of the chest. 


This skiagram (Fig. 323) was taken two months after the infliction of the 
wound. The exposure was made during full inspiration, and marked angulation 








Fic. 323.—Case 26. 


of the right cupola of the diaphragm is revealed. This is due to adhesions 
between the visceral and diaphragmatic pleure. 
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TWO CASES OF KERATODERMIA BLENNORRHAGICA. 


By Captain CRAWFORD LUNDIE, R.A.M.C, 


History and Literature.— <All the literature consulted credits Vidal with 
being the first to describe a case of this rare disease in 1893. Sequeira and 
Turnbull described the first case recorded in England in 1910. Simpson pub- 
lished a very complete article on the subject in the Journal of the American 
Association, Aug. 12, 1912, giving a synopsis of all previously reported cases. 
Luys refers to monograms by Vidal, Jeanselme, Jacquet, Chauffard, and Le 
Damany, and quotes the description given by the last named. Watson, of 
Glasgow, in his treatise published in 1914, refers to a total of some twenty- 
five cases reported in all literature up to that time. Graham Little described 
the condition in the Practitioner, 1916, and gave a synopsis of thirty-eight 
previously reported cases. Three cases occurred in a general hospital, and 
were reported by Captain Brown, R.A.M.C. Two cases have been reported 
by French authors in Les Annales des Maladies Vénériennes of this year— 
the first by Gougerot and Clara in February, and the second by Montpellier 
in May. Two cases have occurred in another general hospital. 


Description.—The condition is most characteristic on the most common 
site, viz., the soles of the feet. Here it begins as a small conical protuberance 
of a pinkish colour, hard to the touch like a corn, and quite painless: further, 
it may appear while the patient is in bed and not exposed to the conditions 
producing corns. As it progresses the central cone becomes brownish, but a 
pink circle persists round the base like the cambium layer in a growing plant. 
The cone now assumes the appearance of a blister, but when opened is found 
to contain no fluid, only a pasty mass of epithelial cells. In the later stages, 
or under treatment, the pink ‘ growing’ circle becomes white, the cone-shaped 
mass withers, as it were, and drops off, leaving a pink base and no infiltration of 
the normal skin, so that no permanent scar is left as in syphilides, which are 
the lesions most likely to be confused with it. 

This is the description of the individual lesions as seen in the present 
two cases, and agrees fairly closely with the descriptions by French writers 
of what they describe as “ nail-like horns ” and ‘“‘ dry blisters,” according to 
the stage of the growth of the lesion. Sequeira also gives an apt description 
when he likens them to ‘“ sloes embedded in the skin.” When grouped, the 
lesions exactly correspond to Sequeira’s description, “‘ like mountain ranges 
on a relief map.” (Fig. 324.) 


Pathology.—The gonococcus seems never to have been found in these 
lesions, but they are invariably accompaniments of gonorrhcea, generally of 
old standing, and always with blood infection, evidenced in most cases by 
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arthritis, and often by cachexia. Jacquet, Chauffard, and Fiessinger have 
worked on the pathology. They failed to inoculate animals or normal 
men with it, but they succeeded in inoculating a sound piece of skin on the 
patient himself with skin débris scraped from the lesions. Gougerot and Clara 
agree with these authors in believing the condition to be a gonococeal, dry, 
hyperkeratosic pyodermia, whose origin is favoured by a combination of : 
(1) Suitable terrain ; (2) Epidermic maceration (inoculation under a watch- 
glass) ; (3) Inoculation with products of keratosie scratching. In the present 
cases the lesions began in each case on epidermis macerated by a Scott’s 
dressing. 





Fic. 324.—A case of keratodermia blennorrhagica. 


Treatment.—<All the monograms consulted agree that the essential part 
of the treatment is to cure the general gonorrhceal infection. All but one, that 
of Gougerot and Clara, recommend no local treatment. Nearly all recommend 
vaccine treatment. Gougerot and Clara found resorein dressings useful. 
Watson recommends urotropine internally. Graham Little says vaccines are 
the only treatment, and seems to have found them always effectual. So far 
as the skin condition is concerned, this was not so in Montpellier’s case, nor 
in the first case here, which developed keratosis while actually having vaccine 
treatment. 





Case 1.—C , age 30, was admitted to a general hospital, on Feb. 26, 1917, 
suffering from acute gonorrhoea of eleven days’ duration. He had had gonorrhoea 
ten years ago. On admission, he had conjunctivitis, and a smear was taken to 
examine for gonococcus. This was negative, but arthritis of the left ankle developed 
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next day, proving there was blood infection. The eye condition was probably also 
an indication of blood infection. He was put on treatment that had proved very 
satisfactory in many joint cases, viz., sensitized gonococcal vaccine of the strength 
100 million per c.c., administered as follows: First day, } c.c.; second day, $ c.c. ; 
third day, } c.c.; fifth day, 1 c.c.; seventh day, 1} ¢.c.; ninth day, 2 c.c.; twelfth 
day, 23 c.c.; fifteenth day, 3 c.c.; eighteenth day, 34 c.c.; twenty-second day, 
4 ¢.c.; twenty-sixth day, 43 ¢.c.; etc. Locally, the joint was treated with Scott’s 
dressings. 

The joint improved very much on this treatment, and the temperature got less, 
but the patient complained always of vague muscular pains, which seemed to be an 
indication of generalized infection. He was also thin from the first, though wasting 
increased later. On March 15 there appeared what looked like condylomata on the 
penis, and transfer to the syphilis side was contemplated ; but before this was 
arranged the *‘ condylomata ”’ had disappeared, and the typical lesions of keratodermia 
blenorrhagica had appeared on the feet (March 16). They were in the very early 
stage, and were all pink. As it was judged imprudent to diagnose this rare condition 
after seeing only one case previously—Captain Brown’s first—the other two officers on 
the staff who had seen that case were asked to examine the patient. After careful 
consideration, they agreed with the diagnosis. In view of Graham Little’s high 
claims for vaccine treatment, it was rather disconcerting to find a case develop this 
condition while actually having vaccines. 

On the advice of Captain Haworth, who made the vaccine, it was suspended, 
and when the ankle swelled again it was aspirated to relieve pressur® and pain. 
The fluid, however, seemed to come rather from the tissues than from the joint. 
Next day the ankle was oedematous, and pitted on pressure, but the urine was free 
from albumin. Scott’s dressing was stopped on March 26, as the skin was getting 
tender. On March 28 the left knee contained fluid, and 3} c.c. of vaccine were 
given to combat this. On March 31 the knee was aspirated and culture attempted 
in the hope of making an autogenous vaccine. There was no growth. A dose of 
4 c.c. of vaccine was given on April 2, and then the course was suspended, as the 
patient seemed very sensitive to it, as shown by rise of temperature. On April 12, 
a growth of gonococcus was got from fluid aspirated from the right knee, but the 
strain could not be established, and again autogenous vaccine was impossible. 
Another attempt at culture failed, and no further fluid was available, as the joints 
ceased to accumulate fluid. 

Meanwhile the keratosis spread up the legs, and later appeared on hands, 
arms, and penis. The prostate was almost normal, but in the discharge obtained 
from it was the diphtheroid bacillus so often found in chronic gleets. By Captain 
Haworth’s advice, therefore, the patient was put on the triple vaccine containing 
gonococci 50 million, diphtheroid bacilli 100 million, and staphylococci 100 million 
per ec.c. This was given very gradually, at intervals of five or six days, thus: 
First dose, } c.c. ; second dose, } c.c. ; third, } ¢.c.; fourth, } ¢.c.; fifth, }¢.c. ; sixth, 
3¢.c.; and so on. At the same time, he was, by Sir J. Rose Bradford’s advice, 
put in the open air every fine day. A gradual improvement in temperature and 
general condition set in. The nourishing diet and the tonic of quinine, strychnine, 
and iron which he had had from the first were continued. Later, Captain Haworth 
advised another course of sensitized vaccine, as follows: First day, 1 c.c.; fifth 
day, 2 c.c.; ninth, 4 ¢.c.; thirteenth, 6 c.c.; and so on, every fourth day, up to 12 
c.c. He improved more rapidly on that, and by July 1 his temperature was normal. 
He was well enough soon after to be evacuated to England ; but keratosis was still 
present, though the joints and general condition were much better. In this he 
resembled Montpellier’s case. 





Case 2.—R ‘ resembled j the case of Gougerot and Clara, in that he was not 
desperately ill, and walked into hospital. He had fluid in his right knee, which he 
said was traumatic, due to a twist two years ago. It was too like gonorrhceal not to 
be treated as such, and the left ankle developed arthritis while he was in bed with the 
right knee. Keratosis developed at the site of a Scott’s dressing on the left ankle, 
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but soon reacted, as did also the joints, to sensitized vaccines, administered according 
to the last-mentioned method. He said he had had the skin condition before his 
present attack of gonorrheea, and denied a previous attack. In this he is again like 
Gougerot and Clara’s case, for their patient also denied ever having had gonorrhcea, 
although arthritis and stricture proved that he had, as did a hard and nodular 
prostate in the present case. The temperature was normal throughout. 


Gougerot and Clara believe the skin lesion to be absolutely characteristic, 
and they claim to have diagnosed an old gonorrhcea from a cast in a museum 
by means of it. 

The recurrence of keratosis with a fresh attack of gonorrhoea in the 
second case agrees with Le Damany’s observation that such relapses of 
keratosis frequently follow fresh gonorrhoeal infection. 

The first case was also seen by Major McCormac, who confirmed the 
diagnosis, and by Sir George Makins, whose interest in the case secured the 
services of an artist to make the coloured drawing which accompanies 
this paper. 


This opportunity is taken of thanking all the officers mentioned for their 
assistance ‘and interest, and particularly Sir George Makins, at whose special 
request this paper has been written for publication. 
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SEPTICZAMIA AS A COMPLICATION OF GUNSHOT WOUNDS, 
WITH NOTES ON 13 CASES. 


By Caprain H. M. ANDERSON, R.A.M.C., 
AND CapraiIn G. RICHARDSON, R.A.M.C. 


In the study of a series of cases of septicemia occurring as a complication 
of gunshot wounds, three facts of very great interest present themselves : 
(1) The diversity of organisms which may produce septicemia; (2) The 
diversity of clinical pictures produced by similar organisms circulating in 
the blood in the living state; (3) The presence of living organisms in the 
blood accompanied by no serious manifest symptoms. 

1. The diversity of organisms which may produce septicemia.—In the 
series of thirteen cases of which clinical records are appended, the following 
organisms were found to be present in the blood in the living state: 
(a) Streptococci; (b) B. Welchii (bacilli of gas gangrene); (c) B. wdematis 
maligni; (d) Pneumobacilli; (e) M. tetrageni. 

In two instances the infection was of a mixed nature (Cases 3, 4). 
In these two cases the organism determining the clinical type of the infection 
was the bacillus of gas gangrene, accompanied in the former by a strepto- 
coccus, which predominated, and in the latter by M. tetragenus. In seven 
cases a pure streptococcus was found (Cases 5-11). In two further cases 
(Cases 12, 13) the infecting organisms were respectively B. edematis maligni 
and a pneumobacillus. In four instances the bacillus of gas gangrene was 
found: two were pure cultures (Cases 1, 2), and two, as already stated, 
were mixed with other organisms. 

2. The ability of similar organisms, circulating in the blood in the living 
state, to produce diverse clinical pictures, is a characteristic feature of strepto- 
coccal infections. 

3. The presence of living organisms in the blood without the production of 
serious manifest symptoms, is of great importance. The discovery of this very 
interesting fact was made during the routine examination of the blood in 
a series of patients with infected gunshot wounds, many of them cases which 
at no time gave rise to any apprehension as to their issue, and which, owing 
to their comparatively innocent nature, aroused no suspicion of their true 
clinical character. Particularly interesting in this respect is a type of septi- 
exmia produced by the bacillus of gas gangrene, causing a more or less 
characteristic symptom-complex, mild, as a rule, in its clinical progress, and, 
in all cases in one series, terminating satisfactorily. This type will be con- 
sidered at greater length later. The streptococcus, strangely enough, whilst 
capable of producing the most virulent of infections, may act very mildly. 
Indeed, its presence in the blood has been found to be compatible with an 
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almost normal state of health, a rise of temperature, often of modest dimen- 
sions, being the only clinical evidence of the infection. 

Clinical records, in so far as such have a bearing upon the course of the 
disease and the treatment adopted, together with a full temperature chart 
of each case, are appended to the paper. This has been done with a view 
to permit of the formation of individual opinion, and to relieve the authors 
from generalizing in the absence of adequate data. 

In all, 29 bloods have been examined. In 13, positive results were 
obtained, a percentage of 44-7. Of these, 11 were pure cultures and 2 were 
mixed. In the following table the various types of infection are indicated, 
together with the number of cases of each type :— 





ACCOMPANYING 





PREDOMINATING ORGANISM ORGANISMS CASES 
None (2 
1. B. perfringens .. |- Streptococcus Jy 
(M. tetragenus (1 
2. Streptococcus 5 None of 
3. B. edematis maligni None 1 
4. Pneumobacillus x None ] 


The predominating organism in each case has been considered as the cause 
of the disease, a position of secondary importance having been allotted to 
the accompanying organisms, when present, from a clinical and therapeutic 
point of view. Whilst the justice of this discrimination may be open to 
question bacteriologically, it has certainly been upheld clinically. To this 
generalization Case 3 is an exception, streptococci predominating, whilst 
the disease took on the type of an infection by the bacillus of gas 
gangrene. 

The deaths in all types combined has been 5, an encouragingly low 
figure. In the following table are indicated the end-results of the 18 cases 
cited :— 


TYPE OF INFECTION CASES RECOVERED DIED 


1. B. perfringens 4 3 1 
2. Streptococcus “f 5 2 
3. B. wedematis maligni 1 1 
4. Pneumobacillus 1 = 1 





The fatal issue in the case of B. perfringens septicemia was due to tetanus, 
which supervened on the twentieth day of the disease. At the time when 
this complication set in, the temperature had been normal for some days, 
the: general state of health was extremely satisfactory, and the symptoms 
characteristic of the primary infection had completely disappeared. Similarly, 
in the one case in which the pneumobacillus was the infecting organism, the 
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general condition had improved considerably : a copious secondary hemor- 
rhage produced a fatal issue. In these two cases the hope that the infection 
had been overcome was firmly established, and the presumption is justifiable 
that a cure in each would have been realized had not unfortunate compli- 
cations arisen. Unhappily, however, the evidence of blood examination is 
lacking. 


1. Septicemia due to the B. perfringens of Welch.—Greatest interest 
attaches to septicemia produced by the bacillus of gas gangrene (B. perfringens 
of Welch). Of this, three definite clinical types were observed, totally differing 
in their expression and their method of termination. They are: (a) A 
fulminating type, with an emphysematous gangrene rapidly spreading directly 
from a local focus, accompanied by hyperpyrexia, profound toxemia, and a 
terminal septicemia; (b) A fulminating type, without gas formation locally, 
and accompanied by a subnormal temperature ; (c) A mild type, with gas 
production locally, mild constitutional reaction, and, as a rule, a favourable 
issue. 

a. In the first type there is an emphysematous gangrene rapidly spreading 
directly from a local focus, a spread of such alarmingly rapid proportions, of 
so fulminating a character, that one often feels curiously impotent to arrest 
its progress. We have all witnessed this short-lived clinical drama from time 
to time, and recall vividly the foul nature of the wound, the extraordinary 
development of a thin, offensive, dark-brown discharge, often necessitating 
a two-hourly change of dressings, and the advancing and rapidly increasing 
edge of crepitation and tympanicity. We recall the drawn and anxious 
expression of the patient’s features, the death-like pallor of the skin, the 
excessive activity of the sweat glands, the dilated pupils, the distressing air 
hunger, the hyperpyrexia, the rapid, running pulse, and the alertness of the 
mental faculties. We are confronted in such cases with a profound toxemia, 
complicated in its terminal phases with a septicemia. Blood examinations 
have been conducted in four cases of this class. In two they were negative ; 
in a third the bacillus was recovered from the blood; in a fourth a strepto- 
coccus was found. Unfortunately the notes on the third case have been 
mislaid, and one hesitates to rely upon memory for clinical details, except to 
state that the bacillus was found in a specimen of blood taken a few hours 
before death. The fourth case, which is included under the streptococcal 
type, was a rapidly spreading emphysematous gangrene of the arm; a 
streptococcus was found in a specimen of blood taken immediately before 
amputation ; six days later examination was negative. 

b. The second type of septicaemia produced by gas gangrene is as peculiar 
and interesting as it is rare. A description of a case which we have had in 
this hospital will suffice to bring out its characteristics :— 


Pte. A. was admitted in April, 1916, suffering from a severe gunshot wound 
of the soft tissues of the right thigh inflicted forty-eight hours previously. Prior 
to admission the wound had been excised and counter-incisions made for drainage. 
There was very little discharge, practically no swelling, and no smell. The wound 
was remarkably free from sloughs ; the exposed muscles were pale, dry, and friable. 
The counter-openings were exactly similar to post-mortem incisions—there was no 
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reaction whatsoever, no discharge, and the tissues were soft, putty-like, inelastic, 
and painless. There was no gas. The general state of the patient was remarkable 
—widely dilated pupils, cold dry skin of a deathly pallor, air hunger calling into 
action the extraordinary muscles of respiration, a temperature too low to record, 
a pulse too rapid to count, and a very noticeable placidity of mind and feature. 
Death supervened within twelve hours. 

At the post-mortem, six hours later, gas was found in the spinal cord, on the 
surface and in the substance of the brain, and in the liver. The picture was that 
of a hemorrhage, for which indeed an examination was made on admission. 

Unfortunately there is no note of a blood examination having been made. 


The type of wound described in this class is one to which we have given 
the name ‘cadaveric.’ More concerning its clinical features, progress, and 
pathology will be said in the discussion of septicemia produced by the strepto- 
coccus. 

c. The third type, of which four illustrative cases are given (Cases 1-4), 
in which the bacillus of gas gangrene was found circulating in the blood, is 
an interesting and distinct pathological entity, differing from the first two 
very markedly. Such patients appear to be rarely in a serious condition, 
certainly never so ill as to lead one to suspect the true clinical character of 
the disease. The wound is usually foul, presenting all the appearances of 
one grossly infected with B. perfringens and the organisms which usually 
accompany it. There is a foul discharge, copious in amount, and containing 
bubbles of gas. There are stringy, oedematous sloughs, which leave a bleeding 
surface on removal, There is a marked reaction of the surrounding parts, 
with pain, swelling, oedema, and slight crepitation. There may be a spreading 
cellular gangrene of the subcutaneous tissues. Constitutionally, the patient 
reacts in a characteristic manner. The skin is warm, dry, and of a peculiar 
dirty-yellow colour, and there is a slight icteric tinge of the conjunctivic. The 
tongue is dry and furred, and the breath is foul. The appetite is gone, thirst 
is never troublesome, and the bowels are confined. Temperature and pulse 
are slightly raised. Mentally, such patients are typical: they are heavy, 
stupid, and somnolent. This state of torpidity of mind and function lasts 
until the blood is sterile, the healing of the wound in the meantime being in 
no way adversely influenced. In the four cases described, no apprehension 
as to the issue arose, and nothing beyond the usual wound treatment was 
called for. The recovery from the infection is gradual, although its entire 
duration, provided the source of absorption receives adequate attention, is 
short-lived. 

One is justified in assuming that many cases of the kind escape detee- 
tion because of the mild nature of the infection. Moreover, it would appear 
that during the course of acute infection in the wound such a complication 
may supervene and be rapidly overcome. Although such an assertion cannot 
be substantiated by clinical records, one has frequently noticed during the 
acute stage of a wound the establishment of a general state such as is described 
above, lasting for a day or two, and then subsiding. The belief that this may 
be the case receives support from the fact that during these intermissions 
there is a recrudescence of wound infection. The bacteriology of the discharge 
and of the blood in this type of septicemia is indicated in the accompanying 
table (pp. 402, 403). Metastasis has not been observed. 
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2. Septicemia due to the Streptococcus.—In our series of cases the 
streptococcus has been found in the blood in 53-8 per cent. As a rule it 
appears in pure culture. In one instance (Case 3) it was mixed in prepon- 
derating numbers with the bacillus of gas gangrene, but the clinical expres- 
sion of the infection resembled more the B. perfringens type. For this reason 
this case has been included in the previous class, although one cannot overlook 
the possible extent to which it was influenced by the presence of a strepto- 
coccus. 

Streptococcal septicaemia presents many interesting features. One has 
been in the habit of looking upon an infection of this nature as exceedingly 
serious, placing the life of the patient in extreme jeopardy. Whilst this may 
be the case, it is by no means always so. In fact, the infection may be— 
one might almost say is generally—mild, running a benign course, and often 
terminates favourably without the employment of any special measures 
directed to its subjugation. It would appear that a blood infection by this 
organism may arise during the clinical course of wound suppuration, evidence 
itself in the mildest of fashions, and then subside without seriously affecting 
the progress of the case. That this can happen is capable of clinical proof ; 
but in what percentage of cases it really occurs requires further investigation. 
Inclination towards the belief that it is frequent is very strong, and there is 
a decided temptation to suggest that many temperatures for which no cause 
can be found locally in the wound may be explained by a blood examination. 
So much has one the courage of one’s convictions, that the blood of all cases 
in which no satisfactory explanation for temperature disturbance is discovered, 
is subjected to a cultural investigation. 

Another interesting feature of septiczemia in general, although it has been 
most clearly demonstrated in the streptococcal type, is the nature and extent 
of the focus of absorption. Naturally one would anticipate, and correctly 
so, a greater liability to blood infection the more serious the wound and the 
less the resisting power of the patient. Nevertheless, the focus may be 
extremely small and apparently trivial. In one instance, for example 
(Case 10), there were two wounds in the thigh, each no larger than a florin, 
and extending just through the deep fascia into the superficial layers of the 
subjacent muscle : wounds in which the drainage was perfect, in which there 
was no retention of discharge, and in which the infection was of a mild nature. 
In two others (Cases 7, 8) the wounds were also of a slight nature, yet a 
fulminating and rapidly fatal streptocoeceemia supervened. 

The measure of the resisting power of the patient, apart from all other 
conditions, appears to be an important factor. This may be naturally low, 
or may have been reduced by exposure and privation. In several of our 
eases there is a history of ‘lying out’ for periods extending from two to ten 
days, periods during which the patients were deprived of the ordinary means 
of sustenance. 

It has been possible, from a clinical aspect, to classify into three distinct 
types the seven cases of streptococcal septicaemia we have had, individual 
examples of each resembling one another very closely, and differing only in 
detail. These may be stated as follows: (a) An acute type, characterized 
by hyperpyrexia and delirium, rapid in its progress, and ending fatally ; 
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examples of this type are Cases 7 and 8. (b) A chronic type, with clevation 
of temperature, profound anemia, and great emaciation, running a protracted 
course, and terminating favourably; Cases 5 and 6 are examples. (c) A 
mild type, with few clinical manifestations; Cases 9 and 10 are instances. 

The acute type, of which two examples are given, presented as its 
most noticeable features delirium and hyperpyrexia. Delirium in the former 
case was of the muttering type; hysterical in the latter. In both it lasted 
for the duration of the disease. There was a marked tendency to diarrhoea ; 
loss of weight was not observed until during the closing days. In neither 
were the wounds grossly infected ; they were superficial, thoroughly drained, 
and pursued an eminently satisfactory clinical course. The process of he — 
Was in no way interfered with. In the notes of one, the clinical report wé 
briefly stated thus : “* Wound almost healed ; patient dying.”” Both ial 
extra-articular metastasis, chiefly of the abortive type. In one there was an 
embolus of the choroidal vessels. Treatment, which will be dealt with later, 
was of no avail. 

b. The chronic type, characterized by profound anemia and progressive 
emaciation, is of very great interest. The course of the disease in the two 
examples cited was very protracted. In contradistinction to those of the 
acute type, one observed a moderate disturbance of temperature, entire 
absence of delirium, freedom from metastasis, and the very marked influence 
the general infection seemed to have upon the progress of the wounds. 
Anemia is profound, and emaciation extreme. Diarrhoea may be trouble- 
some. Whilst there is little tendency to metastasis, there is a decided 
proclivity to abscess formation in relation to the wounds, should they be 
multiple. 

The appearance of the wounds in this type of streptococcxmia is remark- 
able. We have described them as ‘cadaveric.’ This description applies equally 
well to the general condition of the patient, which, so far as reparative 
processes are concerned, is inert. The original wound in this stage is, as a 
rule, extremely dirty, being covered with grey, stringy, sloughing material 
which is but loosely attached and does not leave a bleeding surface on removal. 
There is considerable involvement of fascia where this is exposed, necrosis 
of this tissue often extending far beyond the limits of the wound. The 
structures around are peculiarly soft, putty-like, and inelastic. There is an 
entire absence of reaction. The absence of pain is a prominent feature ; 
such wounds can be manipulated in quite a gross fashion without any response 
on the part of the patient. Where excision or counter-incisions have been 
practised, probably some days before, the appearance is such as is observed 
in an incision in a cadaver. One has the impression that the incision has just 
been made. There is, however, no evidence of there having been any oozing ; 
the skin is soft and doughy, and the muscles are pale and dry, the individual 
fasciculi standing out plainly. Where sloughs are present, there is a moderate 
amount of a thick, foul discharge. Once these have been cut away, the 
discharge ceases, and the exposed tissues remain absolutely inert. 

This stage may last days—-or weeks, as in Case 6, where the duration was 
one month: on Feb. 10 the wounds of this patient resembled in detail their 
condition on Jan. 10; not a single granulation was to be seen. During this 
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time there was a tendency to a slow necrosis of tissues badly supplied with 
blood, such as tendons and fascial coverings of muscles. There was, moreover, 
in the case of small penetrating wounds, a proclivity to abscess-formation. 
These abscesses were peculiar, in that they were not painful and that their 
contents were under very low tension. The walls of such cavities were the 
unchanged tissues, which had been pushed aside to make room for the aceumu- 
lating pus. In their depths one perceived muscle bellies pale and _ inert, 
standing out as if they had been dissected. Drainage proved unnecessary, 
as, after evacuation, no further discharge took place, the walls approximating 
themselves, but exhibiting no tendency to unite. 

Resolution in such wounds, when it does take place, may do so with 
surprising suddenness and rapidity, complete healing being established in a 
short time. This change is synchronous with an amelioration in the con- 
stitutional state, which, in the meantime, has been one of profound anemia, 
progressive emaciation, and apathy. 

The cadaveric type of wound is not peculiar to streptococeseemia. It has 
been observed in other forms of septicemia and toxemia. It has been 
referred to in the B. perfringens type. It must be looked upon as an arrest 
of the process of healing, resulting from a profound degree of infection. 

The general bacterial wound flora is, as a rule, fairly consistent. We find 
streptococci, staphylococci, B. pyocyaneus, and diphtheroids. The last are the 
most interesting, and frequently form the predominating organism, especially 
in wounds about the lower extremities. They are indistinguishable from 
involution forms of the true Klebs-L6ffler bacillus. They are curved, have 
bulbous ends, and show segmentation of the body. Some exhibit distinct 
beading, and all stain with Gram. In only one instance has a diphtheroid 
been encountered which stained with Neisser. These organisms appear to be 
saprophytic in character. They are rapidly overcome in culture by others 
present, so that on first subculture it is unusual to find any. Up to the 
present we have been unable to isolate these organisms in pure culture. When 
the wound passes from the cadaveric to the healing stage, the diphtheroids 
at once disappear. , 

The condition of the pus cells in cadaveric wounds is sometimes 
interesting. In the majority of cases the cells show degenerative changes, 
with fragmentation of the nuclei’ and vacuolation of the cytoplasm. 
Rarely they are exceedingly well formed, with the perfection of the normal 
polymorphs of the blood. Phagocytosis is slight or absent. In one instance, 
however, the pus cells were packed with organisms, resembling the appearance 
seen In gonococcal pus. In the healing stage of these wounds phagocytosis 
is extraordinarily active. 

c. In the mild type of streptococcal septicemia there is very little depar- 
ture from the normal state of health. Sleep is undisturbed, the appetite is 
excellent, and the general state remains satisfactory. It may be hard to find 
any clinical manifestations of the disease, beyond a disturbance of tempera- 
ture. This, however, may be considerable, reaching 102° or 103° at night. 
Although it may be continued for some time, it appears to have little effect 
on the patient. Amongst other symptoms, one has noticed during the course 
of the disease a slight degree of emaciation, periodic attacks of diarrhoea of 
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short duration, drowsiness, and, in one case, very mild delirium lasting two 
days. The healing of the wounds may or may not be influenced ; there may 
be a tendency to retardation. The disease has, therefore, certain resemblances 
to the chronic type above described, of which it may be considered a mild 
form. ie 

Two examples of this mild type are given, Cases 9 and 10. The former 
is rather interesting. There were multiple shrapnel wounds involving seven 
joints: both shoulders, both elbows, both wrists, and the right ankle. On 
admission, all the wounds were in a perfectly satisfactory state and all in an 
advanced state of repair. A continued temperature led to examination of 
the blood, in which a long streptococcus was found in pure culture. The 
subsequent progress was uneventful, no special measures to combat the septi- 
cemia being called for. It is exceedingly interesting to note that this patient, 
during the whole period of blood infection, ate well, slept well, and always 
felt in the best of condition. 

The latter case (Case 10) is exceedingly interesting. Although the patient 
is still under observation in this hospital, the progress of the disease up to 
the present is sufficient to reveal the fact that during the period of wound 
infection there may be periodic absorption of the streptococcus into the blood. 
The patient in question was wounded on April 27, 1917. Upon admission, 
May 3, one noticed slight anemia and pronounced drowsiness. The wounds 
had a very inoffensive appearance, and did not exceed an inch and a 
half in their longest diameter, extending for a short distance into the 
muscles of the thigh. They were discharging a moderate amount of thick 
yellow pus, drainage was free, and the tissues around were soft and painless. 
Such granulations as had formed were rather pale and oedematous. The 
Carrel treatment had been employed prior to admission. The temperature 
was 97°. On May 6 it rose to 103°, and on the following day to 103-8°, 
becoming normal again on May 11. During this interval a streptococcus 
was isolated from the blood. The patient was uncomplaining during this 
interval; he ate well, and felt well. There was a tendency to drowsiness, 
and on the night of May 6, when the temperature was 103-8°, he had mild 
delirium. On May 13 the blood was sterile. The after-progress is interesting : 
For six days he appeared to be in a normal state of health. On May 17 the 
thermometer again registered 108°, drowsiness recurred, and on the following 
day a streptococcus was again isolated from the blood. He has had one 
attack of diarrhocra. At the time of writing, May 25, the general state of his 
health is satisfactory. His wounds were thoroughly explored, but no cause 
for the re-absorption could be discovered. All possible sourees of infection 
have been investigated and found negative. One must at present, therefore, 
conclude that the initial focus of the infection was the wound. The case is 
interesting, in so far as it may, upon investigation, throw some light upon 
unexplainable temperatures occurring during the clinical progress of a wound. 


3. Septicemia due to the Bacillus of Malignant (dema.—This has 
been extremely rare. We frequently meet with wounds in which the bacillus 
is present, often in very considerable numbers, but only in one instance 
(Case 12) has it been found in the blood. This case was rapidly fatal, death 
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occurring about twelve hours’ after admission. There were several small 
penetrating wounds in the posterior aspect of both thighs, discharging a very 
foul and copious, thin, blackish-brown fluid. The wounds were covered with 
coal-black adherent sloughs. On admission, gangrene had commenced in the 
left foot ; before death it had reached half way up both thighs. From the 
discharge the bacillus of malignant oedema, the bacillus of gas gangrene, and 
a streptococcus were grown. The blood for cultural examination was with- 
drawn six hours before death. The temperature, which was 102° on admis- 
sion, became subnormal four hours later, and remained so until the close. 
At no time was the pulse countable. Up to within a few minutes of death 
there was a most remarkable lucidity of mind. The patient became sensible 
of his approaching dissolution, and insisted upon writing to his wife. This 
he did, two hours before he died. Post mortem, there was extensive gangrene 
of the muscles of the lower extremities, intense inflammation of the walls of 
the larger arteries, and widespread venous thrombosis. 

A second case, not mentioned in the series, might be included here. — It 
was that of a patient with a very extensive wound of the thigh, of a typically 
vadaveric nature, from which the bacillus of malignant oedema was grown 
in almost pure culture. He had symptoms of an intense toxemia. Examin- 
ation of the blood was negative. Death occurred at the end of four days. 
Profound aniemia and rapid emaciation, with a subnormal temperature, were 
the most pronounced clinical manifestations. Delirium was not present until 
a few hours before death. 


4, Septicemia due to the Pneumobacillus.—This case (Case 13) is 
rather unique. There was a perforating wound of the thigh, with a fracture 
of the ramus of the pubis. The wound was foully infected, and contained 
the bacillus of gas gangrene in very large numbers. The patient was 
profoundly anwmie on admission, although he had not lost much _ blood. 
During the whole course of the disease the temperature remained elevated. 
Syncopal attacks were frequent, and at all times the patient complained of 
great weakness. The slightest exertion caused most alarming symptoms. 
Two or three days before death, which followed rupture of an artery, the 
gencral condition of the patient had improved considerably, and one had 
very strong hope of a favourable issue. Although unsupported by cultural 
proof, it is justifiable to assume that in this case the infection had been over- 
come before death occurred. 


TREATMENT. 


Treatment naturally divides itself into local and general. It is unneces- 
sary to indicate what is necessary for the local focus. The ordinary principles 
of wound technique—the removal of sloughs, the opening up of tracks, and the 
institution of thorough drainage—are obviously called for. In the case of 
vadaveric wounds, nothing seems to be of any avail; the treatment of the 
local condition is that of the general state. One word of caution, perhaps, 
should be given. Such wounds must be kept moist, in view of their natural 
dryness. If permitted to become desiccated, large areas of necrosis are the 
result. 
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On general treatment one cannot be dogmatic, as many of the cases have 
got well without any. In others, again, several methods have been exhibited, 
thus making it difficult to ascribe to any one remedy a specific action. For 
that type of B. perfringens septicemia described above, general treatment is, 
apparently, unnecessary, the opsonic power of the blood being quite adequate 
to cope with the infection. 

In other cases, four different methods have been employed: (1) Intra- 
venous saline ; (2) Intravenous eusol; (3) Blood transfusion ; (4) Autogenous 
vaccines. 

If asked to dogmatize, which one is very unwilling to do, intravenous 
eusol should be given the place of honour. One says so without definite 
proof, but, at the same time, fully appreciative of its remarkable stimulating 
powers and of the improvement which, on occasions, has seemed to follow 
its use. About one dozen of such infusions have been given, the dose in 
each instance being 100 c.c. of a 0-5 per cent solution. In no case have any 
untoward symptoms, except perhaps a rigor, arisen. Its stimulating power 
exceeds that of saline, for which reason its employment in other cases than 
blood infections may prove of value. In two eases of streptococceemia (Cases 
7, 8) its use was discouraging. It would be unfair, perhaps, to ignore its value 
in Case 6, although one must not lose sight of the fact that in this instance 
saline infusion and blood transfusion were also employed. One is further 
inclined to believe that a similar result would not have been secured without 
its use ; or at any rate one can quite plausibly ascribe to its stimulating power 
the salutary effect it had, at a time when the patient’s life was despaired of. 
The case in question resembled clinically Case 5, in which vaccines failed to 
convince one of their value. Of blood transfusion one can say little, owing 
to lack of experience. Its employment should not be undertaken lightly, 
as exceedingly alarming symptoms may arise. 


CONCLUSIONS. 


The conclusions at which one has arrived from a study of these few cases 
of septicemia are: that blood infection occurs more frequently in patients 
suffering with gunshot wounds than is usually supposed ; that this infection 
may be due to a diversity of organisms; that the clinical manifestations of 
such a complication may be few and trivial; and that the tendency to natural 
cure is strong. 

The following types of cases would appear, from our experience, to be 
those worth investigating :— 

1. Cases presenting wounds grossly infected with the bacillus of gas 
gangrene, and exhibiting the symptom-complex associated with the third 
type of septicemia described above produced by this organism. 

2. Cases exhibiting anemia and emaciation with wounds of the ‘cadaveric’ 
type. 

3. All cases in which delirium is present, apart from those in which the 
position of the wound is such that the condition is intelligible. 

4, Cases with temperature disturbance not accountable for by the state 
of the wound. 
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PARTICULARS OF CASES. 


1. B. PERFRINGENS TYPE. 


Case 1.—Pte. D., age 18. Wounded Nov. 18, 1916. Missile, high-explosive 
shell. Admitted Nov. 15. Diagnosis on admission, gunshot wound of right thigh. 

Operation before Admission—The notes state that there was a penetrating 
wound of right knee-joint, with compound fracture of patella and external condyle 
of femur. No foreign body was found. Wound excised, capsule sewn up, and a 
salt pack inserted. 

On Admission—Temperature 100°, pulse 100, dirty-yellow discoloration of skin. 
Tongue dry and dirty. Felt and looked remarkably well. 

On outer side of right knee-joint was a curved incision parallel to and one inch 
from the outer border of the patella. Narrow track in centre of incision leads down 
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Fic. 325.—Case 1. Temperature Chart. 


to the external condyle of the femur. No swelling, and very little discharge. The 
upper anterior surface of the thigh was discoloured, bluish grey, crepitant, and very 
tender. It was interesting to know that the spread of gangrene in the cellular tissues 
had been completely arrested distally by the bandage which had been applied firmly 
round the knee. Proximally the discoloration extended beyond Poupart’s ligament. 

Treatment and Progress——Multiple incisions in thigh. Foreign body removed, 
lying deep in muscles of upper part of anterior surface of thigh. Large intramuscular 
abscess evacuated. Blood culture—B. perfringens, with hemolysis. 

Nov. 26: Steady and uneventful recovery. Nov. 27: Blood count— reds 
3,480,000, whites 16,800, haemoglobin 75 per cent ; polymorphs 78-8 per cent, large 
Ivmphocytes 12-7 per cent, small lymphocytes 7-4 per cent. Blood culture—sterile. 





Case 2.—Pte. B., age 32. Wounded Nov. 13, 1916. Missile, high-explosive 
shell. Admitted Nov. 15. Diagnosis on admission, gunshot wound of both thighs, 
compound fracture of left femur. 

Operation before Admission —Entry and exit wounds opened freely and drained. 


















406 THE BRITISH JOURNAL OF SURGERY 


On Admission.—Temperature 97-8°, pulse 120. Patient looks ill. Tongue dry 
and dirty. Skin shows a dirty-yellow discoloration, with slight icteric tinge of the 
conjunctive. Mentally very dull and apathetic. 
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—sterile. Dec. 24: Discharged to 
Fic. 326.—Case 2. Temperature Chart. England. 





Case 3.—Cpl. P., age 28. Wounded Oct. 20, 1916. Missile, shrapnel. Ad- 
mitted Oct. 238. Diagnosis on admission, gunshot wound of left leg, fracture of 
tibia and fibula. No operation prior to admission. 

On Admission.—Temperature 102°. Patient extremely ill, anemic. Dirty- 
yellow discoloration of skin, and slight icteric tinge of conjunctive. Tongue dry 
and dirty. Complains of severe pain in left leg. 
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Perforating’ wound of the upper third of left leg, with compound comminuted 
fracture of both bones. Exit wound large, fungating, and lacerated, exceedingly 
foul, and covered with dark brown, stringy, oedematous sloughs. Dark brown 
discoloration of skin, extending upwards into popliteal space, crepitant on palpation. 
Copious discharge, containing gas, oozing from wound. 
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Fic. 327.—Case 3. Temperature Chart. 


Treatment and Progress—Oct. 24: Foot dry and cyanosed, cold, pulseless, and 
insensible. Amputation by transfixion method through lower third of thigh. 


Blood examination — reds 2,280,000, whites 
15,600; polymorphs 73-5 per cent, large 
lymphocytes 12 per cent, small lymphocytes 
14 per cent, eosinophils 0-5 per cent. Blood 
culture—streptococci and a few B. perfringentes. 

Oct. 26: Great improvement in general 
condition. Oct. 30: Improvement maintained. 
Stump very sloughy. Nov. 2: Improvement 
continued, stump clean and granulating. Flap 
approximation commenced. Nov. 5: Stump 
completely closed. Rolled rubber! drain. 
Nov. 6: Blood culture—sterile. Nov. 10: 
Rigor, temperature 103-6°, possibly malarial. 
Nov. 12: Rigor, temperature 104-4°. Stump 
painless, no swelling, no discharge. Nov. 18: 
Discharged to England. Stump completely 
healed. 


Case 4.—Pte. W., age 22. Admitted 
Nov. 3, 1916. Diagnosis on admission, per- 
forating rifle grenade wound of left foot. 

On Admission.—Patient was pale, and 
looked very ill. Tongue dry and coated. 

Entry wound : Circular in shape, 2 inches 
diameter, situated on the inner border of distal 


half of left foot. Exit wound: Large and irregular 
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+, 328.—Case 4. Temperature Chart. 


on the sole and outer side 
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of middle third of foot, 3 inches in its long axis. The track, which was foul, 
oedematous, and lined with dark brown, stringy sloughs, passed through the meta- 
tarsal region, causing extensive comminution of the first four metatarsals. The 
discharge was thin, watery, chocolate coloured, copious, and very foul. Bacterio- 
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Fic. 329.—Case 5. Temperature Chart. 







logically, it contained B. perfringens, B. cdematis maligni, B. Hibler 1X, free 
spores, streptococci, staphylococci, and B. pyocyaneus. Blood culture—yielded 
M..tetragenus and B. perfringens, with gas formation and gelatinization of medium, 
and subsequent hemolysis. Blood count—reds 3,200,000, whites 11,000, hzemo- 
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globin 55 per cent ; polymorphs 79 per cent, large lymphocytes 10 per cent, small 
lymphocytes 10 per cent, eosinophils 1 per cent. 

Treatment and Progress—Bath for six hours ; eusol fomentations. 

Nov. 7: Temperature ranging between 101° and 108°. Foot became more 
swollen, with oedema of calf of leg. No crepitation. General condition very poor. 
Leg was amputated in upper third. For the next two days the temperature remained 
at 103°, and then came down to normal by crisis. One flap of the stump went 
gangrenous and was cut away. Nov. 15: Progress up to this point had been good 
and rapid ; temperature remained down, and general condition improved markedly ; 
the stump cleaned up rapidly. Patient here developed tetanus, and died from this 
complication six days later. 


2. STREPTOCOCCUS TYPE. 


Case 5.—Pte. M., age 20. Wounded July 1, 1916. Missile, shrapnel. Admitted 
Sept. 11. Diagnosis, gunshot wound of knee ; amputation. 

Operation before Admission, July 5.—Amputation at junction of upper and 
middle thirds of thigh for gas gangrene. 

On Admission.—Temperature 101-6°. Patient very ill, pale, and emaciated. 
Amputation stump conical, with 2 inches of bone protruding ; exposed surface covered 
with pale anemic granulations; practically no discharge. 

Treatment and Progress.—Sept. 16: Temperature 108° at night. Complains of 
pain in left groin; no swelling, but slight tenderness. Movements of hip-joint 
exceedingly painful. Dry arthritis of hip-joint diagnosed, and limb put up in exten- 
sion. Sept. 25: Blood culture—sterile. Sept. 27: Very troublesome diarrhoea. 
Oct. 6: Patient becoming thinner, eats and sleeps badly, slightly jaundiced. Blood 
culture —Streptococcus longus. Oct. 10: Sensitized autogenous vaccine made, and 
injections commenced with 10,000,000. Starting pains in left hip-joint at nights. 
Oct. 14: 25,000,000 vaccine, followed by marked reaction. Oct. 17: 25,000,000 
vaccine, marked reaction. Pain, tenderness, and swelling around right elbow-joint. 
Patient very ill. Oct. 20: 25,000,000 vaccine. Swelling and redness of arm gone. 
No swelling or pain in left hip-joint. Oct. 23: 50,000,000 vaccine. Oct. 26: 
100,000,000 vaccine. Oct. 27: Blood culture—negative. Oct. 29: Temperature 
104°. Slight cedema in left groin. Nov. 11: Three ounces of pus evacuated by 
incision above and parallel to Poupart’s ligament. Nov. 22: Incision in right groin 
healed. General condition much better. Dec. 19: Discharged to England. 





Case 6.—Pte. C., age 22. Wounded Jan. 6, 1917. Missile, shrapnel. Admitted 
Jan. 10. Diagnosis, gunshot wound of thigh and leg. 

Operation before Admission, Jan. 6.—Wounds excised and drained. 

On Admission—Temperature 100-6°, pulse 100. Patient very anzemic, and 
looked ill. Slight icteric tinge of conjunctive. Tongue dry and dirty. Pulse small 
and poor. 

Two penetrating wounds on inner aspect of lower half of left thigh. Track in 
each case leads directly outwards for 3 inches. Copious discharge of yellow pus. 
There was an elliptical excised wound 5 inches long, extending deeply behind the 
tibia. Wound surfaces were covered with stringy, oedematous, dark-brown sloughs. 
There was considerable necrosis of the intermuscular septa, und a copious foul 
discharge. There were numerous small penetrating wounds on back, and right thigh. 

Treatment and Progress —Jan. 12: Operation. Wounds cleaned up, all slough cut 
away, and Carrel’s treatment instituted. Jan. 13: Wounds extremely foul, and of 
‘cadaveric’ type. Eusol fomentations applied. Jan. 14: Intravenous eusol, 100 
c.c. Jan. 16: All slough separated from wound ; exposed tissues pale, painless, 
soft, desiccated, and elastic; practically no discharge. Blood culture—yielded 
Streptococcus longus, growing more profusely in anaerobic culture, and with distinct 
hemolysis Intravenous eusol, 100 c.c., with saline 10 ounces. Jan. 17: Patient 
in extremis. Exceedingly pale and thin, pulse running and almost uncountable, 
respirations very shallow, skin cold and dry, slight delirium at times, practically 
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no discharge from wound. Secondary hemorrhage from posterior tibial artery ; 
amputation through lower third of thigh. Intravenous eusol, 100 c.c., saline 10 
ounces. Jan. 18: Patient still very ill. Citrated whole blood, 16 ounces, injected 
intravenously. Feb. 10: There has been a gradual and slight improvement in 
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Fic. 330.—Case 6. Temperature Chart, 


patient’s general condition, the wounds remaining in the ‘ cadaveric’ state. Several 
abscesses developed in connection with wounds of both thighs, and these were 
opened and drained. Feb. 14: Wounds healthy and granulating. The general 
condition much improved. Feb. 27: Discharged to England cured. 
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SEPTICA MIA IN GUNSHOT WOUNDS 


Case '7.—Pte. C., age 25. Wounded Oct. 20, 1916. Admitted Oct. 24. Diagnosis, 
gunshot wound of buttock. 

Operation before Admission —Wound excised and drained. 

On Admission.—Temperature 102°, pulse 96. Patient mildly delirious, and 
complaining of pain in right leg and right hypogastrium. 

Large excised wound of the right buttock, extending deeply into muscles, 
moderately clean, and a moderate amount of discharge. Swelling, cedema, and 
tenderness of middle of posterior aspect of right thigh. 

Treatment and Progress.—Slight improvement in general condition; but still 
delirious. Abscess in thigh extending from buttock wound opened and drained. 
Syringed and dressed with eusol three times daily. 
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Fig. 331.—Case 7. Temperature Chart. 


Oct. 28: Blood culture—yielded Streptococcus longus in pure culture. Nov. 1: 
Autogenous streptococcal vaccine, 5,000,000. Wound drained satisfactorily. General 
state, in statu quo. Nov. 8: Intravenous eusol, 100 c.c. Nov. 5: Vaccine, 
10,000,000. Blood culture—sStreptococcus longus. Nov. 7: Vaccine, 15,000,000. 
Nov. 8: Intravenous eusol 0:5 per cent, 100 c.c. Nov. 11: Patient died. 

During the whole course of the disease patient was delirious ; he slept and ate 
moderately well. The progress of the wound was satisfactory. The terminal stages 
of the disease were complicated by increase in delirium, emaciation, profuse sweating, 
and incontinence of urine and feces. No metastases were observed, and a post- 
mortem was not performed. 


Case 8.—Pte. B., age 25. Wounded Oct 5, 1916. Missile, shrapnel. Admitted 
Oct. 8. Diagnosis, gunshot wound of thigh. 

Operation before Admission. —Excision of wounds. 

On Admission.—General state fair, tongue clean. Temperature 100°, pulse 70. 

Large circular excised wound 2} inches in diameter, base fairly clean, marked 
reaction in surrounding skin. 

Treatment and Progress——Steady general improvement for five days after 
admission. 

Oct. 19: Temperature 105°, pulse 88. Does not complain of pain. Wounds 
satisfactory. Abdomen and chest, nothing abnormal. Oct. 22: Temperature 
104-8°, pulse 80. Delirium of a hysterical nature. Oct. 23: Urine examined, 
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Fic. 332.—Case 8. Temperature Chart. 
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nothing abnormal found. Leucocytosis 7,000. Widal negative. Feces examined, 
B. coli only found. Heart, lungs, and abdomen normal. Wounds healing rapidly. 
Oct. 25: Streptococcus longus in pure culture found in blood. Delirious during the 
greater part of the day. Oct. 26: Diarrhoea. Eusol, 100 c.c., intravenously. 
Oct. 27: Swelling, oedema, and redness round both elbow-joints and left wrist- 
joint. Oct. 29: Patient getting worse. Nov. 1: Embolus in left choroidal vessels. 
Nov. 4: Right arm opened. and 4 ounces of pus evacuated; no bone or joint 
involvement. Autogenous antistreptococcal vaccine, 10,000,000, given. Nov. 14: 
Patient much weaker. Incontinence of urine and feces. Very free perspiration. 
Wounds healing. Nov. 15: Patient died comatose. 


Case 9.—Pte. W., age 27. Wounded Aug. 29, 1916. Missile, bomb. Admitted 
Sept. 3. Diagnosis, gunshot wounds, multiple. 

Operation before Admission.—Excision of wounds, and drainage. Left shoulder- 
joint excised. 

On Admission.—General condition good. 
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Fic. 333.—Case 9. Temperature Chart. 


Penetrating wounds of both shoulders, both elbows, both wrists, and left ankle- 
joint. Wounds were all in a satisfactory condition, and draining well. 

Treatment and Progress.—Dressed with eusol three times daily. Apart from 
temperature, patient’s progress was very satisfactory. 

Oct. 1: Blood culture—Streptococcus longus. Oct. 5: Temperature normal. 
Oct. 19: Discharged to England. 


Case 10.—L.-Cpl. R., age 22. Wounded April 23, 1917. Missile, whizz-bang. 
Admitted May 3. Patient lay out two days after being wounded. 

Operation before Admission—Wounds had been excised. 

On Admission.—Slight degree of anemia, and a tired expression. Says he 
feels well. Temperature 98°. 

There were two penetrating wounds on the outer side of the right thigh, each 
about the size of a florin. The track in each invades the superficial layers of under- 
lying muscle only. Discharge moderate in amount, yellow in colour, and thick in 
consistence. It contains streptococci chiefly. Granulations are abundant, but pale 
and oedematous. 
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Treatment and Progress—May 7: Temperature 103°. Mild delirium and 
drowsiness. Wounds are still in a callous state. No pain, tenderness, or swelling. 
Says he feels very well. May 8: Streptococcus isolated from blood. General 
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Fic. 334.—Case 10. Temperature Chart. 


condition of patient quite satisfactory. No special treatment adopted. Wounds 
in statu quo. May 14: Blood sterile. Delirium and drowsiness quite gone. 
Patient looks well, is not so anemic, looks and feels well. One wound in thigh 
almost healed. The other is discharging 
slightly. May 18: Temperature 103°. 
More discharge from wound. Patient 
very drowsy, and not looking quite so 
well. May 19: Streptococcus found in 
blood. May 21: Slight attack of diar- 
rhoea. May 24: Wounds explored—very 
satisfactory. General condition of patient 
is remarkably good. He eats and sleeps 
well. His drowsiness has quite gone. 
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Case 11.—Pte. W., age 25. Wounded 
May 38,1917. Missile, machine-gun bullet. 
Admitted May 4. 

On Admission.—Severe perforating 
wound of right forearm just below elbow- 
joint, with comminuted fracture of ulna. 
Discharge copious, and containing bub- 
bles of gas. Arm swollen and oedematous. 
No radial pulse. Pus from wound con- 
tained B. perfringens and streptococci. 

Treatment and Progress.—May 5: 
Fic. 335.—Case 11. Temperature Chart. Wound opened up and drained. Hole ; 

found in wall of radial artery, which was 
One and a half inches of artery resected. May 7: Rapidly 


Bae Shee es ae 
a) 


| 
Vrbty ade 


w 
4 
< 
eo 
0 
Sad 
+ 
w 
z 
z 
— 
« 
= 
< 
. 


US GUS cS ie oa a a 


Peper ed paet oped 


Thy baba pbeni 


PEPCELIVERGE 


tt 








blocked by septic clot. 
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spreading emphysematous gangrene of forearm.. Amputation through middle of 
upper arm. Blood culture—streptococcus isolated. Further progress uneventful. 
Blood sterile on sixth day after amputation. 

The blood for investigation was taken immediately before amputation. The 
general condition of the patient, on admission, very closely resembled that associated 
with the mild type of septicemia produced by the bacillus of gas gangrene. 


3. MALIGNANT (EDEMA TYPE. 


Case 12.—Pte. J., age 338. Wounded Nov. 138, 1916. 
Missile, shrapnel. Admitted Nov. 15. Diagnosis on admission, 
gunshot wound of legs. No operation on admission. 

On Admission.—Temperature 102°. Exceedingly ill, pulse 
almost uncountable ; very pale, and slightly jaundiced. Men- 
tally, remarkably clear. Has no pain, feels quite comfortable 
and contented. 

Lacerated elongated wound 6 inches long on outer surface 
of left thigh just above great trochanter. Several penetrating 
wounds on posterior aspect of both calves. Wounds extremely 
foul, covered with black, closely-adherent sloughs, bleeding on 
removal. An almost continuous flow of thin, dark-brown fluid. 
Left lower extremity as far as knee was cold, black, and 
tympanitic. Right foot and lower third of leg ktlack and 
gangrenous. Skin beyond this as far as knee raised in blebs 
containing dark-brown putrid fluid. 

Treatment and Progress.—Stimulants. Eusol, 100 ¢.c., intra- 

venously. Eight hours later the gangrene has spread as far 
as the middle of both thighs. The thermometer failed to 
register, and the pulse was uncountable. During this time — py. 336.—Case 12. 
the dressings and mattresses were several times soaked with — Temperature Chart. 
discharge. Death ensued twenty-one hours after admission. 
Patient was perfectly conscious until within five minutes of death. Pus contained 
B. perfringens and B. cdematis maligni. 
Blood culture—B. edematis maligni, with 
marked haemolysis. 
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4. PNEUMOBACILLUS TYPE. 


Case 13.—Pte. H., age 26. Wounded 
Nov. 14, 1916. Admitted Nov. 2%. 
Diagnosis, gunshot wound of right groin. 
Missile, high-explosive shell. 

On Admission.— Patient very pale 
and haggard, slightly cyanosed, but not 
complaining much of pain ; tongue dry 
and dirty. Temperature 102°, pulse 104. 

Entry wound: Circular, 1 inch in 
diameter, above and external to middle 
of right buttock. Exit wound: Large 
and irregular, about 4 inches long, situa- 
ted in right groin. Extremely foul, and 
discharging copious foul pus. 

There was a patchy consolidation of 
the right base. 

Treatment and Progress.—Nov. 24: 
Eusol dressing to wound, and stimulants. 

Fic. 337.—Case 13. Temperature Chart. Secondary hemorrhage from obturator 
artery. Artery tied. Large area of gan- 
grene palpated in pelvis through obturator foramen. Area cleaned up and drained. 


Ene eesne 
i 
1 


Ce Te VP 


HB 8 fk 


w 
4 
< 
8 
0 
9 
+ 
w 
= 
z 
w 
« 
=x 
< 
. 


RU HUe ee Cee eee eee eee eRe Re a 


Chee veges 
VLG) LT 9 


Viydadd 











416 THE BRITISH JOURNAL OF SURGERY 


Counter-incision for drainage immediately above outer half of Poupart’s ligament. 
Intravenous saline, 1 pint, normal horse serum, 10 c.c. hypodermically ; calcium 
lactate, gr. x, three times daily. 

Nov. 25: Blood examination—coagulation time, eight minutes ; leucocytes 
18,400. Blood culture—yielded pneumobacillus. Nov. 26: Examination of 
sputum—pus cells numerous; gram positive bacilli and streptobacilli predomin- 
ating organism. Intravenous saline, 1 pint. Nov. 27: Patient very weak and ill; 
had several syncopal attacks. Nov. 29: Slight general improvement. Right ankle 
swollen, oedematous, and tender. Wound cleaned. Dec. 2: Great improvement in 
general state. Dec. 4: Improvement maintained, wounds granulating nicely, 
practically no discharge. Dec. 5: Secondary hemorrhage and death. 

Post-mortem.—Wounds of entry and exit, and track of missile, were fairly clean ; 
there was some sloughing of the track in the neighbourhood of the pelvis, and the 
muscles were friable and cedematous. Hemorrhage was found to have occurred 
from a branch of the obturator artery. There was a slight fracture of the pubic arch 
on the upper surface, but no gross lesion anywhere. Both lungs showed a septic 
bronchopneumonia. 
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TWO CASES OF 
SQUAMOUS EPITHELIAL TUMOUR OF THE BREAST. 


By RAYMOND JOHNSON, Lonpon, 
AND T. W. P. LAWRENCE, Lonpon. 


THE rarity of tumours of the breast containing squamous epithelium is 
sufficient to justify the publication of the two cases with which this short 
communication deals. 

Ordinary squamous-celled carcinoma arising in the cutaneous covering of 
the breast calls for no particular remark. Examples of squamous-celled 
carcinoma originating deeply in the breast substance are also on record. 
Such tumours may be supposed to have their origin either in rests, or in a 
reversion of the glandular epithelium to the original type in which the 
epithelium of the breast takes its origin (metaplasia). 

In the two cases here recorded, the growth presented itself as a definite 
tumour of the breast, and in each the outstanding histological feature was 
the presence of squamous epithelium with well-developed prickle cells. 


The first case was that of a married woman, age 53, who accidentally 
discovered a lump in the left breast three weeks before she came under 
observation. 

On examination, a rounded tumour as large as a walnut was present in 
the upper and outer quadrant of the breast. The nipp!e was normal, and 
the tumour, although intimately connected with the breast tissue, was not 
attached to the skin or deeper structures. There were no palpable glands 
in the axilla. The tumour appeared to be slightly elastic, and was thought 
to be a cyst. 

It is interesting to mention that three of the patient’s sisters had had 
cysts of the breast. In one, a cyst had been excised ; in another, two cysts 
had been punctured; and in the third, two operations had been performed 
for multiple cystic disease. 

The tumour, on removal, proved to be a solid growth, and was regarded 
as a carcinoma. The whole breast, with the pectoral muscles and axillary 
contents, was therefore removed. A year later there was no evidence of 
recurrence. 

Description of Specimen.—The tumour is ovoidal in shape, and measures 
5 em. in its longest diameter. In the fresh state the consistence was moder- 
ately firm, and the surface of the section presented an opaque white colour 
and coarse granular structure. After hardening in formalin, a fresh section 
of the tumour shows to the naked eye a grey fibrous-looking ground-substance, 
in which are irregular opaque areas of a yellowish-white colour. The tumour 
has a well-defined outline, but is intimately connected with the surrounding 
breast tissue and fat. 
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The remainder of the mammary gland is atrophied, but otherwise normal 
in appearance. The axillary fat contains several glands, the largest of which 
is 1-5 cm. in length and presents a narrow zone of lymphoid tissue around 
a fatty centre. 

Microscopic Structure——The outstanding feature in the structure of 
the tumour is the presence of irregular masses of epithelium (Fig. 338), the 
cells of which are in a large measure very perfectly developed prickle cells 
(Fig. 339). In each epithelial mass, the cells which lie next the stroma 
are small flattened prickle cells. Beneath these is a thick layer of larger 
prickle cells. Still nearer the centre of the mass is a thin layer of swollen 
cells in which prickle cells are almost completely absent. These cells stain 
blue with hematoxylin, and some of them contain masses of fine granules. 
Lastly, the centre of the mass is composed of nucleated squamous cells, 
staining pink with eosin, and in many places arranged in cell-nests. There 
is no evidence of degeneration of the cell masses. No structures resembling 
papilla are to be seen. Interspersed among these masses are numerous 
irregular gland-like spaces, lined with irregular spheroidal epithelium in 
layers of from one to three cells. Some of the spaces contain a structureless 
or finely granular substance staining pink with eosin. In some places a direct 
transition of the epithelial lining of these glandular spaces into the masses 
of prickle cells can be traced (Fig. 340). The stroma for the most part stains 
blue, and is composed of a loose cellular connective tissue ; in other parts it 
is pink, and is composed of bundles of white fibrous tissue containing 
spindle-shaped nuclei. Scattered through the tumour are small islands of 
breast tissue, with fat (Fig. 341). The stroma around these islands shows a 
lymphocytic exudation, but no such exudation is present elsewhere. The 
axillary lymphatic glands removed show no deposit of growth. 

A search through the literature of the subject shows that the tumour 
most closely resembling that now under consideration is one described by 
Konjetzny (Beitr. 2. klin. Chir., 1912, Ixxviii). This tumour occurred in 
a woman, age 34, who was pregnant at the time; it had been noticed for 
six months, and was situated in the outer part of the right breast. The 
tumour after removal measured 15 cm. by 8 cm., and consisted of a cyst 
surrounded by solid growth. Microscopically, the solid part of the tumour 
showed cell masses consisting of typical stratified squamous epithelium with 
very perfectly developed prickle cells. Besides these there were small masses 
of rounded cells, having in parts an alveolar arrangement, and without prickle 
cells. The axillary glands showed a simple inflammatory hyperplasia. No 
direct connection of the tumour tissue with that of the breast could be 
demonstrated, and Konjetzny suggests that the tumour probably had its 
origin in an early embryonic ectodermal rest. 

Small masses of squamous epithelium, sometimes mixed with cholesterin 
to form cysts, are occasionally met with in tumours having the general 
characters of fibro-adenoma. 


The second case was that of a married woman, age 50, who was admitted 
into University College Hospital, April 3, 1913, with a tumour of the left 
breast which had been noticed for four months. An “ abscess”? formed in 
the tumour, and, after poulticing, discharged through the skin. 
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On admission to the hospital, there was a prominent tumour, 3 in. in 
diameter, in the upper and inner quadrant of the left breast. The overlying 
skin was reddened, and the centre had broken down to form a small round 
uleer with soft flat base and thin non-indurated margins. From the ulcer 
a probe could be passed into the centre of the growth for 24 inches. There 
was a free discharge of yellow serous fluid. The whole tumour was soft, 
and the skin, except at the margin of the ulcer, was not.infiltrated. The 
remainder of the breast appeared to be. normal, and the tumour was not 
fixed to the pectoral muscle. Two enlarged hard glands could be felt in 
the axilla, and another as large as a pea in the poster or triangle of the neck. 
There were no evidences of secondary deposits in the thorax or abdomen. 

The breast, together with the axillary contents and the pectoral muscles, 
was removed. 

Description of Specimen.—A section through the breast, after hardening 
in formalin, shows that the peripheral part of the tumour, which is intimately 
connected with the surrounding fat and the remains of the breast tissue, is 
of a uniform yellowish-white colour, whilst the central part is broken down 
into an irregular cavity. The tumour extends into the breast for 7 cm. 
beneath the skin. Superficially the growth extends to the floor of the ulcer 
above mentioned, and in this situation takes the form of small opaque white 
strands in the subcutaneous fat. The nipple is separated by 3 cm. from the 
edge of the growth; it is normal, and beneath it is a small area of breast 
tissue. 

Microscopic Structure—The tumour is a squamous-celled carcinoma. 
The epithelium is arranged in masses, in each of which is a central core of 
loose connective tissue (Fig. 344). The layer of cells immediately surround- 
ing the connective tissue presents the appearance of those of the Malpighian 
layer of the skin, whilst peripheral to these are gradations passing to horny 
scales (Fig. 342). In places well-marked prickle cells are present (Fig. 342). 
The axillary lymphatic gland examined is infiltrated with masses of squamous 
cells (Fig. 343). 


In the second of these two cases we have no doubt that we are dealing 
with a squamous-celled carcinoma originating in the skin overlying the 
breast, and with the naked eye it was possible to trace fine lines of opaque 
growth between the surface of the tumour and the skin itself. The structure 
of the tumour is in one respect peculiar, in that the epithelial masses, instead 
of presenting the usual alveolar structure, have retained an exaggerated 
papillary arrangement, so that these masses in section are seen to enclose a 
core of cellular connective tissue (Fig. 344). 

The true nature of the first specimen is less apparent. Among the 
reasons that lead us to believe that the tumour is not a carcinoma are: 
(1) The association of gland-like spaces with the epithelial masses; (2) The 
abrupt change from the small cubical epithelium of the spaces into the 
squamous epithelium of the cell masses; and (3) The regularity of the cells 
of the squamous epithelial masses. Possibly the tumour is allied to those 
recorded by Wilms, Beneke, and others, in which epithelial pearls are present 
in fibro-adenomas. 
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REMOVAL OF A RIFLE BULLET FROM THE 
RIGHT LOBE OF THE CEREBELLUM; ILLUSTRATING THE 
SPONTANEOUS MOVEMENT OF A BULLET IN THE BRAIN.* 


By GEOFFREY JEFFERSON, 
Chief Surgeon to the Anglo-Russian Hospital, Petrograd. 


Tue following case is chiefly interesting as being a good example of the 
spontaneous movement of a bullet within the brain. Indeed the bullet not 
only moved, but turned round—spontaneous version. 




















Fic. 345.—Lateral view of skull. Bullet Fic. 346.—Lateral view of skull 19 days 
lies nose downwards and forwards in cere- later. Bullet now lies nose upwards 1 em, 
bellum, 3 cm. from os occipitale. The x from os occipitale. 


marks point of entry. 


The patient was a Tartar boy, age 18, a chauffeur. He was shot in the 
head on the afternoon of Feb. 28, 1917, during the Revolution. Judging 
by the position of the wound and by the course taken by the bullet, the shot 
was probably fired from a house-top. He was admitted to the Anglo-Russian 
Hospital in a semi-conscious condition within a few minutes of being wounded. 
He vomited several times in the first half-hour. The wound was situated 
12 cm. above and 1 ecm. behind a line drawn vertically upwards from the 
pre-auricular point. The scalp was shaved and the wound explored, without 








* Paper read and case exhibited before the Russian Surgical Society of Pirogov, 
Petrograd, May 23, 1917. 











REMOVAL OF BULLET FROM CEREBELLUM 423 


anesthesia. The bullet track ran downwards and backwards through the 
meninges. There was remarkably little splintering of the skull. The bullet 
was not palpable. The patient was v-rayed the following day, and a rifle bullet 
was seen to be lying in the right cerebellar fossa. The bullet lay obliquely, 
with its nose downwards, inwards, and forwards, suggesting that it had been 
deflected somewhat after entering the skull. It lay embedded some 3 cm. 
deep in the right lobe of the cerebellum (Figs. 345, 347). Considering the 
serious condition of the patient and the depth of the projectile, it was con- 
sidered inadvisable to attempt immediate removal. Clinically, the chief 
localizing signs were nystagmus towards the right, a tendency to fall always 
towards the right side when made to take a few steps, and right-sided 
dysdiadochokinesia. 

During the ensuing days he gradually improved, and on March 19 fresh 
x-ray photographs (a stereoscopic pair) were taken preliminary to operation. 























Fic. 347.—Antero-posterior view of skull. Fic. 348.—Antero-posterior view of skull 
Bullet lies obliquely in right lobe of cere- 19 days later. Bullet lies almost horizon- 
bellum, its base towards middle line. (Plate tally, base outwards. (Plate made with tube 
made with tube in front, plate behind.) behind, plate in front.) 


It was now seen that the bullet had moved during the nineteen days that the 
patient had lain upon his back. It had sunk backwards until it was now 
separated from the inner surface of the occipital bone by barely 1 em. This 
general movement backwards had been accompanied by a version of the 
bullet, so that its nose, which formerly pointed forwards, downwards, and 
inwards, now pointed backwards, upwards, and inwards (Figs. 346, 348), the 
general lie of the bullet being now horizontal. The bullet had therefore 
traversed a distance of some 2 em., and, as will be seen from the plates, 
its base had gone through a relatively large excursion. 

It is unfortunate that the later antero-posterior radiograms were taken 
from before backwards, the earlier one having been taken in the reverse 
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direction. However, there can be no doubt about the fact that the bullet 
has actually moved considerably in this case, though Gamlen and Smith! 
are doubtless right in believing that such movement is often apparent only, 
due to failure to reduplicate exactly the former position of the head. 

On March 24 the bullet was easily extracted from the right lobe of the 
cerebellum. The upper fibres of the trapezius had to be divided at their 
origin from the os occipitale, and after removing a disc of bone with a hand 
trephine, bone was clipped away freely. The lateral sinus was exposed in 
this procedure, and the dura incised horizontally below it. The bullet was 
found lying in a shallow abscess cavity, the pus from which proved to be 
sterile on culture. The patient made an uneventful recovery. Six weeks 
after operation the only symptom remaining was the dysdiadochokinesia. 

At no time was there any disturbance of vision, yet the line of the bullet, 
had it taken a direct course, must have passed through the right calcarine 
fissure. My confrére, Professor Poussep, suggested that in view of this absence 
of visual upset, it is probable that the bullet ran backwards, pierced the left 
tentorium cerebelli, and then crossed into the right cerebellar lobe. This, 
I think, is very probably the correct interpretation. A  slowly-travelling 
bullet would easily be deflected by so rigid a structure as the tentorium. 

As to the wandering of the bullet, Flourens, it is interesting to recall, 
found that bullets experimentally introduced into the cerebrum and cere- 
bellum always tended to sink towards the base of the skull.2 Krause, in his 
monograph,? records a case where a revolver bullet moved a considerable 
distance (Kugelwanderung) in a few weeks and then came to rest. Vilvandré 
and Morgan‘* have published a case in which a shrapnel ball apparently 
rolled round as well as sank backwards. 

In general, the movement of bullets in the substance of the brain must, 
[I think, be attributed to a combination of any or all of the following factors :— 

(1) The action of gravity, the specific gravity of the bullet being far 
higher than that of the brain; (2) Local softening of the brain around the 
bullet, or abscess formation ; (3) The pulsations of the brain. The twisting 
or version of the bullet is probably caused by the following :—(1) Unequal 
softening round the bullet, allowing, for example, its base to sink before 
its nose; (2) Uneven distribution of weight in the bullet itself, the posterior 
half being heavier than the anterior; (3) The homogencity of the brain tends 
to a general and even sinking; but anything which interrupts this homo- 
geneity, such as a leash of blood-vessels, might impede one part of a bullet, 
and so cause it to turn. 
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SOME ASPECTS OF THE TREATMENT OF INFECTED 
WAR WOUNDS. 
(From the Millicent Sutherland Hospital.) 


By Carprain O. G. MORGAN, R.A.M.C., Caprain F. D. SANER, R.A.M.C., 
AND TEMPORARY SURGEON E. G. SCHLESINGER, R.N. 


In any discussion of the treatment of wounds, and particularly of severe 
wounds, it has constantly to be borne in mind that few surgeons have had the 
opportunity of dealing with more than one aspect of the problem involved, 
and consequently any views expressed must to a very large extent be limited 
to that particular aspect. The passage of a wounded man from the front to 
a base falls roughly into three stages—namely, the front, the bases in France, 
and the bases in England,---and the treatment and outlook during these three 
stages are governed by such widely divergent conditions, that any argument 
from one to the other proves usually to be quite fallacious. It has seemed 
to us that in very many of the writings on the treatment of war wounds this 
fact has been, perhaps, partly lost sight of, and we wish particularly to limit 
our views to those matters of which we have some experience, namely, treat- 
ment at the base in France. 

There can be no doubt that many of the divergent views which are held, 
and frequently and forcibly expressed, are due in part to the attempt to argue 
from facts observed in one place, to a purely imaginary set of conditions 
in another, and much that is still unsatisfactory in our treatment of the 
wounded would be helped by a greater fluidity and a freer intellectual 
communication between surgeons working at the different stages of the 
wounded man’s journey. While evacuation is the key to the successful 
administrative treatment of the wounded, at the same time it often locks 
the door to successful surgery and surgical advance, and very often shares 
in the responsibility for bad results, to a far greater extent than is usually 
admitted. 

Where so many cases have had to be dealt with by surgeons of differing 
schools, attention has naturally tended to be attracted by detail where 
principles were really in question, a state of things which has been accentu- 
ated by a certain bias taken on by discussions between the protagonists of 
the chief schools. So much has this been the case, that many articles which 
have appeared, and which at first sight appear to be entirely opposed to each 
other, prove, when dissected, to be based on identical lines of thought, which, 
however, run so tortuously through a mass of detail and test-tubes as to risk 
being entirely overlooked. In spite of this, however, certain general principles 
appear to us to be gradually emerging and assuming a definite place in the 
consideration of a new, and at times a difficult, branch of surgery. It is to 
these, as they apply to infected wounds of the bones, joints, and muscles 
at one stage of their course, that we would attempt to confine our remarks. 
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The trials of a wounded man during the first week of his existence as 
such are usually very great, including as they do the initial shock and loss 
of blood, transport from the lines through a field ambulance to the casualty 
clearing station and thence to the base, and a varying amount of surgical 
interference and septic infection. The first few days after his arrival, there- 
fore, are largely occupied by sleep, and in removing from his mind and body 
the unpleasant impressions of life in the front line. 

The majority of fractures arrive in splints useful for purposes of transport 
but not adequate for efficient treatment in hospital. As soon as_ possible, 
therefore, the wounded part should be immobilized on a suitable splint, and 
the patient consequently freed from pain. This, unfortunately, usually 
necessitates an anzsthetic, in many cases following rather closely on a 
previous one at the casualty clearing station. 

The first function of treatment at a base hospital in France is to limit 
the spread of infection already present. For this purpose two measures are 
necessary —namely, adequate rest or immobilization, and the rapid elimina- 
tion of all dead tissues from the wound. The former is secured by proper 
splinting, and the latter we have obtained by applying a neutral hypochlorite 
solution (Dakin and Daufresne) by Carrel’s technique. As regards the wound, 
it is our practice to interfere as little as possible during the first few days. 
Acute conditions are, of course, dealt with, but as a general rule Carrel tubes 
are placed in position under the anesthetic, if one is given, and intermittent 
irrigation commenced. The less surgery to which a patient is submitted at 
this stage of his infection, the better his outlook, since Nature’s defences are 
as yet only in process of construction. Pain must be relieved, and it usually 
is by perfect immobilization ; but if for any reason it persists, it must be 
dealt with by drugs. 

It is often contended that the wounded with whom the army has to deal 
are fit men ordinarily ; but it must be remembered that they have undergone 
a period of stress unheard of in a civilian patient, and consequently their 
resisting powers are very greatly lowered. The future of a wounded man 
varies directly with the amount and virulence of his sepsis, and cases which 
do not have a clean wound after a few days at the base should always be 
looked upon as serious. The great majority of the cases of compound fracture 
are infected, some slightly, some intensely, but all to a considerably greater 
degree than is apparent when they leave the clearing stations, a fact which 
is a good example of the necessary consequences of evacuation to which we 
have previously referred. 


We propose to discuss the treatment of wounds under two headings : 
(1) The part wounded; (2) The wound itself; but it must be remembered that 
the two lines of thought are completely interdependent, and are in reality 
necessary corollaries the one to the other. It is, however, in the field of pure 
wound treatment that the great controversy has raged, where the reactionaries, 
in the persons of the antiseptic school, and the progressives, or the physio- 
logical school, have met in a conflict of opinions and experiments, and where 
the tactics of detail have tended somewhat to obscure the strategy of 
principle. 
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It ‘is, perhaps, a natural attitude that, since the sepsis is caused by 
organisms, then, when the organisms are once destroyed, all will be well, 
and an equally natural hope to look to the various antiseptics for such a 
destructive power. The ‘therapeutic co-efficients’ and ‘bactericidal efficiency’ 
of the laboratory hold out such a dazzling prospect, that when the wound 
fails to become clean, the tendency is to blame some detail of substance or 
technique where principles are in reality at fault. 

The physiological school, on the other hand, seem to have much weightier 
arguments on their side; and since their laboratory is that of Nature herself, 
and their experiments but adaptations of Nature’s own, it is possible to feel 
a certain confidence in the truth of their principles, even if their detail is at 
times open to question. There can be very little doubt that the treatment 
of septic wounds which is most likely to promise success is that which most 
closely imitates Nature’s own treatment, or which exaggerates it to meet 
the aggravated conditions present. 

Just what Nature’s method is, however, is none too easy a matter to 
determine, although many competent observers have been engaged in inter- 
preting it. Sir Almroth Wright and his co-workers have carried out a most 
brilliant and careful research into this subject, and though the methods which 
they have based upon it have not met with the success which was expected, 
vet this detracts not at all from the value of their work. Approximately it 
may be said that, when dealing with an infected wound, the natural reaction 
of the body is to limit as rapidly as possible the depredations of the invading 
organisms by destroying the food on which they live, and at the same time 
to guard against their further invasion by setting up a strong zone of defence 
around the wound. The first purpose is accomplished by the liberation in 
the wound, from dead pus cells, of trypsin, which, by splitting up the protein 
of the dead tissues, deprives the organisms of their pabulum, and forces them 
to attempt their destructive activities against living, fighting cells. The 
second is secured by the speedy construction of a band of leucocytic infiltra- 
tion, and, as a guard against the activity of the body’s own agents, by an 
increase in the normal antitryptic activity of the serum. 

We have here, then, the lines on which successful wound treatment can 
most probably be obtained ; and if it be granted that the natural line is the 
most likely to lead to success, it is difficult to find a basis on which the anti- 
septic school rest their claims, other than the doubtful one of antiquity, or 
the purely theoretical laboratory qualities with which antiseptics in their 
modern reincarnation have been endowed. 

That the rapid removal of all dead tissue is the best method of dealing 
with infection is well shown by the success which has attended the early 
excision of wounds, where, by their nature, complete excision has been possible. 
This method is, however, only of use in a very early stage, since, when 
infection is actually in progress, complete removal of all dead tissue and 
potential dead tissue is not possible. 

In the neutral hypochlorite solution of Dakin and Daufresne, we have, 
however, a substance of very great proteolytic value, and at the same time 
one which is itself destroyed in the process, a fact which prevents its inter- 
fering in any way with the normal action of the tissue cells. Its action on 
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protein in solution is almost instantaneous, while on coagulated protein 
its action is many times more rapid than trypsin. It has of course a purely 
chemical bulk action, and naturally, in a wound where dead tissue is plentiful, 
must be many times renewed before its action can be completed. This object 
is achieved by the intermittent irrigation method of Carrel, by which the 
fluid is brought into contact with all parts of the wound at frequent intervals. 
It is perhaps unfortunate in a sense that in a test-tube this fluid is possessed 
of a high ‘bactericidal’ power. By thus attaining rank as an antiseptic, it 
has shared any criticisms of these substances, and has had its claims based 
on a fortuitous property which would appear to us, after considerable experi- 
ence of its use, to play a quite secondary and relatively unimportant part in 
its action. The mere fact that within a few seconds after its introduction 
into a wound, the hypochlorite, as such, ceases to exist, should be sufficient 
to absolve it from the dubious merit of antiseptic action in a wound; while 
the fact, which will be discussed while dealing with the bacteriological control, 
that a smear taken from any isolated portion of dead tissue will still give a 
high bacterial count when the rest of the wound gives a low one, is further 
proof of its innocence in this respect. 

This all-important proteolytic action of hypochlorite solution, which is 
responsible for its undoubted efficiency in the treatment of infected wounds, 
appears to have been very little insisted on, and it is at least interesting to 
note that Browning and his co-workers refer to it as “the disadvantage 
possessed by the solution of destroying dead tissues!” Just exactly the nature 
of the chemical change which occurs in the hypochlorite on contact with 
protein is obscure. but the proteolytic action undoubtedly goes on to the 
rapid formation of amino-acids. It would appear probable that along this 
line—namely, rapid destruction of dead tissues—lies the way to further advance 
in the treatment of wound infections ; and whether future research shows 
ferment action or chemical hydrolysis to be the more efficient, there can be 
no doubt that the recognition of the essential nature of this process is of the 
greatest importance if progress is to be made in dealing with the problems 
involved. 

Nature’s second method of dealing with an infected wound—namely, 
the establishment of a zone of leucocytic defence round the wound—is best 
aided by the maintenance of absolute rest in the part wounded, and further, 
by a minimum amount of interference with the wound on the part of the 
surgeon. Very valuable work has been done by Major Sinclair and others 
in insisting on the need for effective immobilization in the treatment of 
infected wounds, and too much stress cannot be laid on the importance of 
this side of the matter. 


Treatment of the Part Wounded.—In wounds of the extremities, 
whether complicated by fracture or not, it has been our aim to secure immobili- 
zation of the limb involved, and at the same time to preserve to the patient 
as complete a mobility of the rest of the body as possible. This has been 
secured by carefully splinting the limb, and then suspending the whole splint 
from overhead pulleys with accurately balanced counter-weights. Any move- 
ment of the patient in bed is then followed by the splint, without any disturb- 
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ance of the injured part, as is shown by the absence of pain. As Hilton 
points out, “every deviation from this necessary state of rest brings with it, 
through pain, the admonition that the patient is straying from the condition 
essential to his restoration ;” and with the exception of the presence of pus 
under tension, pain in wounds is in our experience almost always due to 
faulty immobilization. 

To secure extension, except in certain particular cases to be referred to 
later, we have used almost entirely Sinclair’s glue, which, if carefully applied, 
is most efficient, and will stand very severe strains if the area of traction is 
distributed over as wide a surface of skin as possible. 








Fic. 349.—Compound fracture of the femur, showing glue extension and suspension. 


In any splinting of the lower limb, one of the essential facts to be recog- 
nized is that the position of rest and equilibrium in the recumbent position 
is one of very considerable external rotation, as ;was |pointed out many 
years ago by Sir Arbuthnot Lane. This fact at; once renders unsatis- 
factory all those splints whose basis is a right-angled vertical foot-piece; a 
further objection to this form of splint being that it prohibits the normal 
inverted position of the foot if the splint is to be firmly applied, a point of 
considerable importance from the point of view of after-results. In dealing 
with fractures and wounds of the lower limb, we have used almost entirely 
the Thomas splint, either straight or bent, and suspended in extension on 
the Hodgen principle; the end of the bed being raised to secure counter- 
extension. 
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For fractures of the Femur, excepting those very high up, and for extensive 
thigh wounds, we have used a bent Thomas splint, with a metal archway 
fixed to the splint in the required position by Mead’s strapping, and from which 
the foot is suspended by” gauze glued to the sole of the foot. Extension is 
obtained by gauze glued to the leg and fixed to the end of the splint, while the 
whole splint is extended either by a running weight attached to its sides or 
by a forward position of the suspension pulleys (Fig. 349). In the majority 
of cases good position of the fragments can be fairly readily obtained, since 
the injury has usually damaged the longitudinal fascial compartments of the 
limb, and there is not the same incompressible resistance of effused blood, 
ete., which often renders the non-operative reduction of simple fractures so 
impossible (Arbuthnot Lance). 








In the matter of compound fractures of the Tibia, the ease with which 
perfect position can be secured varies very greatly with the type of the 
fracture. The long oblique fracture is always difficult, whereas the transverse 
or even the intensely comminuted fracture is on the whole readily dealt with. 
For the latter we have used a Thomas splint, with Sinclair’s wooden foot-piece 
(Fig. 350), which consists of a flat piece of wood with serrated edges, so 
arranged as to be capable of adjustment with regard to the long axis of the 
leg in every direction. The foot is fixed to this foot-piece by tapes attached 
to metal triangles threaded on gauze strips glued round the sole. The foot, 
attached to the foot-piece, is manipulated until the position of the fragments 
is as perfect as possible. and is then fixed in that position by tightening the 
fly-nut and attaching the cross-bar to the end of the splint by tapes. By 
these means the lower fragment is efficiently fixed, and the position of the 
upper fragment should be maintained by strips of gauze glued to the sides 
of the leg and attached to the side bars of the splint, thus securing an 
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absolute immobility of the fragments relative to each other,’ while the whole 


leg in the splint can be freely 
moved. 

For the fixation of corrected 
tibial fractures the foot-piece just 
described is almost ideal; but 
although a fair extension can be 
obtained with it, in our experi- 
ence the very considerable pull 
needed to maintain the position 
of the oblique type of fracture 
is apt to lead to slipping of the 
gauze or blistering at the points 
of attachment of the triangles. 
For these cases we have used 
an oblong piece of perforated 
metal, glued to the sole between 
layers of flannel, and held in 
place by cross-bands of gauze 
running round to the dorsum of 
the foot. A wire attached to 
the middle of this piece of metal 
is fixed to the end of the Thomas 
splint. This foot-piece will read- 
ily sustain a weight of from seven 
to ten pounds for several weeks. 





Fic. 352.—Compound fracture of the humerus, 
in suspension extension without splints. 











“1G. 351.—Compound fracture of the metatarsals, 
extended through the toes. 


At the same time the foot is  sus- 
pended from an archway by gauze 
glued to the metal sole-piece. 

Fractures of the Tarsus and 
Metatarsus have been dealt with by 
suspension from an archway by the 
toes (Fig. 351), and, if in a Thomas 
splint, the leg has been kept in 
position relative to the point of sus- 
pension by gauze running from the 
leg to the bottom of the splint. 

Fractures of the Humerus we 
have treated, as a general rule, with 
the elbow flexed to a right angle, and 
by methods varying with the position 
of the fracture and the wounds. 

In fractures of and near the 
head of the humerus, we have found 
as a rule that a good position is best 
maintained without a_ splint, by 
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merely placing the forearm in a sling, the elbow being fixed to the body 
by bandages and strapping. 

Fractures of the shaft of the humerus, in its middle two-thirds, have 
been treated in one of two ways, depending on the situation of the wounds. 
In cases where these are in front or lateral, or in a through-and-through wound, 
we have used a form of suspension extension without a splint (Fig. 352). 
Glue is applied to the front and back of the forearm, and gauze strips are 
fixed to it, while, similarly, gauze strips are glued to as great a surface of skin 
over the lower fragment of the humerus as possible. A mackintosh sling is 
applied over the dressings round the fracture, and suspended by a cord, which, 
running over two pulleys, has its other end attached to the gauze glued to 
the forearm. The necessary weight to secure an accurate counter-balance 
is attached to the cord 
between the pulleys. The 
gauze from the lower end 
of the arm is fixed to a 
cord running over a_ pulley 
at the end of the bed, to 
which the required extension 
weight is attached. By this 


the arm as a whole is _ per- 
mitted without any disturb- 
ance of the fracture, and at 
the same time movements 
of pronation and supination, 
and of the fingers, can be 
freely carried out by the 
patient from the first. 

This method is_ unsuit- 
able for patients with ex- 
tensive wounds of the back 

Fic. 353.—-Double compound fracture of the humerus, of the arm, or where the 
in bent Thomas splints. extent of the skin involved 

proves too great for its 

application. In these cases we have used an arm Thomas splint, bent at 
a right angle, and with the angles of attachment of the ring altered to fit 











over the point of the shoulder. When this splint is suspended at the level of 


the shoulder, the posterior wound becomes external, and is therefore readily 
accessible for purposes of dressing (see Fig. 358, where two of these 
splints are applied to double compound fractures). Extension is obtained by 
using the forearm as a lever. Gauze glued to the forearm above the wrist 
is fixed to the internal bar and forms the fulcrum, while gauze glued to the 
upper third of the forearm and pulled to the external bar forms the weight, 
thus exerting traction in the length of the arm. In suspending this splint, 
the centre point of suspension should be external and in front of its centre, 
thus preventing any unpleasant pressure of the ring round the shoulder. 

Fractures of the Forearm have been treated either on this right-angled 
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Thomas splint, with the upper fragment fixed to the splint and a weight acting 
on the lower, or by a form of suspension extension tray (Fig. 354). This 
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‘ Fic. 354.—Compound fracture of the radius and ulna, on suspension extension tray. 
consists of a metal tray from which a drainage pipe runs, and which has a 
wooden upright, against which the upper arm rests, to serve as counter- 

q Fic. 355.—Compound fracture of the carpus, on suspension tray showing finger extension. 

extension. The wooden attachment runs forward under the tray, and has 


at its end a pulley over which runs a cord, taking extension either from the 
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lower forearm or the fingers, according to the nature of the wound. In certain 
fractures of both bones a wooden side-piece with straps has been added, so 
that the forearm can be treated in three-quarter supination. The whole 
apparatus is counterbalanced in extension, and the drainage tube is connected 
to a bottle at the side of the bed, thus avoiding any wetting from the solution 
introduced. 

In wounds of the Carpus and lower third of the forearm this splint 
has also been used, usually with a wedge attachment at the end to secure 
dorsiflexion of the wrist (Figs. 355, 361). In these cases extension has been 
obtained by attaching glued glove-fingers or strapping to the sides of the 
fingers, and running them by a kind of wood gearing to one central pull. This 








Fic. 356.—Compound fracture of the scapula, showing arm slings. 


secures an even distribution of strain, and maintains the fingers in good 
position (see Figs. 355, 361). 

~ In eases of fractured Scapula we have found cedema of the arm a trouble- 
some consequence of treatment with the arm at the side, and have been in 
the habit of suspending the arm at shoulder-level in counterbalanced slings 
(Fig. 356). 

In suspending these various splints, we employed at first a form of light 
scaffolding fitted over each bed (Fig. 357), as in use at the American Ambu- 
lance at Neuilly ; but later we have had fitted inside the hut a permanent 
superstructure to which cross-bars can be attached in any position, designed 
for us by Mr. Douglass of this hospital (Fig. 358). The advantages of the 
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Fic. 358.—Ward with permanent superstructure to which cross-bars can be attached as desired. 
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suspension splint from the point of view of the patient are obvious, since his 
range of movement in bed is almost unlimited ; while, from the nursing point 
of view, these otherwise helpless cases can be readily moved and lifted without 
any fear of injury or pain to the wounded part. That they require a certain 
amount of care and time in fixing is no doubt true; but the greater comfort, 
rest, and accessibility obtained adequately compensate for this. 

Jomixt InJgurtes.—In the mechanical treatment of these injuries, the 
main object has been to arrange the limb in such a position as to obtain as 
speedy as possible a penetration of the irrigating fluid into all parts of the 
joint involved. Extension is here the prime need, and where extension is 
really efficient, immobilization of the injured parts, i.e., the joint surfaces 
relative to each other, will follow automatically. 

In infected wounds of the Knee-joint, where a natural arthrotomy was 
in existence or where a surgical arthrotomy was performed, we have used the 
metal extension stirrup of Finochietto, which passes over the superior surface 
of the os calcis close in front of the tendo Achillis, and to which very heavy 
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Fic. 359.—Compound fracture of the femur with buttock wound, showing Finochietto’s 
_extension stirrup applied. 


weights can be attached without either pain to the patient or injury to the 
tissues (Fig. 359). The region of entrance and exit of the stirrup is covered 
with copious sterile gauze bandages, which also serve to maintain the relative 
position of the stirrup, and to prevent any tendency to calcaneus. We have 
also used the stirrup in the treatment of certain compound fractures of the 
femur high up, with very good results. Dr. Chutro and others have used it 
almost exclusively in the treatment of all fractures of the thigh and leg; but 
in our opinion the more perfect immobilization of the Thomas splint out- 
weighs the better extension obtained by the stirrup in these cases. 

In this matter of securing extension in cases of infected knee-joint wounds, 
it has been argued that a pull of many pounds can be obtained by gauze 
glued to the sides of the leg. Our objection to this method is that only a 
part of such pull is actually felt at the joint, since, owing to the surface of 
application béing the skin, much of it is dissipated by transmission to the 
skin or fascia of the thigh, i.e., above the joint to be extended, 
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Elbow-joints have been treated on the suspension extension tray, by 
which means very good access to both the radio-humeral and humero-ulnar 
joints is obtained (Fig. 360). By this method the joint is flexed to about a 
right angle, and it has been found that this gives better access to the joint 
cavity when the irrigation or flushing treatment is being used, than when the 
elbow is extended. | 

Wrist-joint wounds, of which we have had several, have been treated in 
the same way, extension being obtained from the fingers (Fig. 361), a wedge 
attachment being fixed to the tray if dorsiflexion is desired. These cases 
have been particularly favourable, in spite of the fact of their frequent 











Fic. 360.—Wound of the elbow-joint, showing the adaptation 
thereto of the suspension extension tray. 


complication by carpal and metacarpal fractures. Both here and in the ankle 
there is a tendency to spread of infection along the tendons, and this must 
be carefully watched for ; it would appear to be due to the fact that dead 
tendon tissue is not readily hydrolysed, and therefore serves as a nidus for 
further infection. 

Ankle-joints have proved difficult, since they are so frequently compli- 
cated by compound fractures of the tarsus ; but in those cases where the skin 
of the sole is uninjured, a very good separation can be obtained by using the 
metal sole-piece described above in dealing with oblique fractures of the tibia. 
A point of great importance in these cases is to obtain a very considerable 
degree of inversion of the foot, both from the point of view of after-results 
and of immediate treatment. 

We have not had sufficient experience of wounds of the hip and shoulder- 
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joints to enable us to arrive at any definite conclusions as to their most 
efficient fixation. 






Treatment of the Wound Itself—Our object here, as pointed out 
above, has been to destroy as rapidly as possible all dead tissues in the wound. 
This we have achieved by intermittent irrigation through Carrel’s tubes with 
the hypochlorite solution of Dakin and Daufresne. The general technique 
of this treatment is now widely known; but as the detail of its application 
is important, there are some points on which we would lay emphasis. 

The first of these is that the desired object of reaching every part of 
the wound with the fluid can only be obtained by a careful and proper adjust- 
ment of the tubes. As a general rule, for the depths of a wound, tubes with a 







































Fic. 361.—Wound of the wrist-joint, showing gearing 
extension from the fingers. 


few holes are used, since the pressure of flow required is great ; while for the 
surface, where a low pressure is called for, tubes with many holes are employed. 
Deep and surface tubes should be connected to different supply reservoirs, 
otherwise the greater proportion of the fluid is necessarily distributed to the 
surface. 

A second point of importance is that the fewest possible number of tubes 
which will distribute the fluid efficiently should be used. Drainage, which is 
of equal importance with the irrigation, is then not impeded. It is unfor- 
tunately common to see a number of tubes pushed closely together into an 
opening, thereby acting as an efficient cork, but as little else. Often, again, a 
tube is seen firmly wedged, or even sewn, into a narrow sinus, where the L 
forcing through of fluid must tend to open up new fascial planes to infection. 
Once the tubes have been properly placed, they need not be touched until 
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they become misplaced or blocked, a matter of time varying up to seven or 
even ten days. 

In dealing with cases of compound fracture, it is advisable, where possible, 
to verify by a radiogram the fact that the tubes reach to the spaces between 
the fragments. 

It has been the practice here to carry out irrigation with the solution 
two-hourly. The question of continuous versus intermittent irrigation has 
been much discussed, and though at first sight the continuous would appear 
the preferable method, there are many objections to its use. In the first 
place, from a practical point of view it is almost impossible to ensure the fluid 
reaching all and every part of the wound by any form of continuous drip, an 
object which on the other hand is obtained readily by the sudden flush of the 
intermittent method ; this has the additional advantage of sweeping before 
it the contents of the wound cavity, and thus corresponding to a two-hourly 
dressing. Again, since the hypochlorite is destroyed within a few seconds 
after contact with protein in solution, the natural tryptic and phagocytic 
reactions of the wound are undisturbed, and Nature is enabled to lend her 
valuable help in cleaning the wound in the interval between the flushings. 
In the early stages of an infected wound where dead tissue is plentiful, hourly 
irrigation is preferable. 

There is no danger of burning or irritation of the surrounding tissues so 
long as there is pus in the wound. When, however, sterility approaches, and 
dead tissues disappear from the wound, the surrounding skin must be care- 
fully vaselined to protect it from the action of the hypochlorite. 

To minimize as far as possible the disturbance of dressings, we have 
avoided the use of wool and bandages, and have used instead large pads made 
of layers of wool between gauze, and specially shaped and sewn to fit the 
different anatomical regions. These soak up the discharge and overflow of 
fluid to a certain extent ; the remainder runs into large metal trays placed 
under the limb or body, and drains into a bottle beside the bed. These large 
dressings must be changed at first perhaps every other day ; but as the wound 
cleans, it is possible to leave them up to a week or more, a matter of great 
importance when the disturbance of holding and bandaging a fractured limb 
is remembered. As a routine, the wounds are dressed every other day ;_ but 
this dressing is merely a matter of changing the gauze and seeing that the 
tubes are pervious and in position. In painful cases, such as guillotine 
amputations, the dressings may be left untouched in perfect safety for a 
week or ten days, a great comfort to the patient. 


SURGICAL TREATMENT. 


In addition to the lines of treatment sketched above, ordinary surgical 
principles as they apply to infected wounds must be observed; but it has 
appeared that certain modifications of some of the usual procedures are 
desirable. 

The provision of efficient drainage is of course as essential under these 
conditions as under any others, and a complete opening up of the original 
wound, and well-placed counter-incisions, are all important, particularly in 
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the case of compound fractures. All pockets and portions of the wound must 
be made freely accessible to the irrigating fluid, since an area of dead tissue 
in some recess where it is not reached and therefore not dissolved by the 
hypochlorite will, at the least, continuously reinfect the wound. As far as 
possible use is made of anterior incisions, to facilitate both dressing and splint- 
ing, but in almost all compound fractures—of the femur, at any rate—a free 
approach from two directions is necessary. 

In the early stages of acute sepsis we would advocate the least possible 
manipulation of limbs in search of hidden or pocketed pus, as in the majority 
of cases, if the immobilization is good, a barrier will be formed against any 
general spread of infection, and pus, if it is formed, will be local in site and 
readily dealt with when the moment arrives. The early exploration of such 
doubtful wounds with instruments or fingers would seem to serve no useful 
purpose ; and always provided that incisions and counter-incisions are well 
placed and free, and splinting sound, it would seem both safe and desirable 
to wait for the pus, if present, to announce its formation as a fluctuating abscess, 
or by a leak into the general cavity of the wound. Any spreading cellulitis 
or an acute abscess must of course be dealt with, preferably in bed, under 
gas, to ensure a minimum of movement to the affected part. 

As a general rule cases have been kept at this hospital until they have 
advanced to a stage where any serious complication is unlikely, but in very 
few instances until they have run their full course. Since the efficiency or 
otherwise of any early surgical treatment can only ultimately be judged by 
end-results, any expressions of opinion as to such treatment must be tentative, 
and subject to correction where results prove bad. 








Fractures.—Immobilization has already been discussed; in addition, 
as perfect as possible a position of fragments must be obtained, and obtained 
early. There can be no doubt that the better the alinement of the limb— 
by which is meant the position not only of the bone fragments, but of 
muscles, nerves, vessels, and lymphatics as well—the more rapid will be the 
diminution of pain and sepsis. Major Sinclair has most ably demonstrated 
the importance of this principle, and we wish to acknowledge our indebted- 
ness to him for many ideas and suggestions. 

In dealing with a large number of compound gunshot fractures, the 
problem of what to do with loose or partially loose fragments of bone assumes 
an even larger aspect than in civil practice, and considerable divergence of 
opinion exists as to the best line to be adopted. There is no doubt that by 
removing all loose pieces, a more rapid sterilization, and possibly a quicker 
closure of the wound, can be obtained. Those who favour this plan have as 
their object the conversion of a compound into a simple fracture as soon as 
possible with a minimum of sepsis, and hold that any loss of substance needing 
repair can be dealt with later. A certain confidence which the above described 
line of treatment has given us in its ability to control the spread of infection 
in compound fractures, has induced us to lean towards the opposite extreme. 
Completely detached fragments are of course removed, but any piece bearing 
any attachment to the tissues has been left, and it has often been found that 
such pieces become firmly attached later, and play a most important part in 
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the deposit of callus along the line of the bone. Occasionally removal of a 
piece of bone may be necessary to obtain more efficient drainage, but this 
should be avoided whenever it possibly can. There can be no doubt that by 
this attitude the probabilities of obtaining a better bone anatomically are 
greater. In the lower limb, where function and structure go hand in hand, 
this is perhaps more important than in the upper limb, where a rapid control 
of sepsis and a speedy resumption of movement are all-important. 

The question of completely closing a wound in cases of compound 
fracture is very open to debate. Though there can be no doubt that 
where it is successful it prevents to a very great extent troublesome adhe- 
sions between bones, muscles, and skin; yet, excepting in certain very 
simple cases, the bacteriological control of the bony interspaces must always 
be, at the best, uncertain, and the procedure, therefore, always risky. The 
gain of closure in such eases has not seemed sufficient, except in a few 
instances, to counter-balanece the risk; and, in addition, the moment for 
evacuation has usually arrived when the question of suture comes under 
serious consideration. 


Wounds of Joints.—Much attention has been paid during the war to the 
treatment of infected joint wounds, and although certain methods have been 
advocated for a time and have then been dropped, yet on the whole very 
considerable advance has been made, and many limbs can now be saved which 
would have been lost in the past. Very many wounds of joints, more 
particularly perhaps those of the knee-joint, that have been washed out and 
closed as a primary measure at the casualty clearing station, have reached 
this hospital; and while in some cases suppurative arthritis has intervened, 
up to two weeks or more after closure, the results have been remarkably good 
on the whole. In contrast to what is the case in compound fractures, every- 
thing is to be gained by such an early closure of joint wounds, while if they 
are carefully watched, the danger to the patient is not greatly increased by 
this procedure. In successful cases an almost perfect joint rapidly results ; 
while in cases that fail, the failure is not greatly aggravated by the attempt 
at perfection. Where suppurative arthritis does occur, the problems to be 
faced are mainly concerned with the mode of access to the joint and the 
method of extension, the latter of which has been discussed above. The 
question of access must be considered in connection with the particular treat- 
ment of the joint cavity used; it differs somewhat where irrigation by the 
proteolytic hypochlorite solution is employed, from that suitable where 
simple drainage alone is relied on, since in the former the flush of irriga- 
tion negatives the stagnation effect of gravity which must be dealt with in 
the latter. 

In the case of the Knee-joint, both treatment and prognosis seem to depend 
upon whether the infection is limited to the part of the cavity anterior to the 
crucial ligaments, or whether the posterior portion of the joint is involved as 
well; and there can be no doubt that the outlook in the latter case for both 
limb and life is much more serious. 

The first essential in the treatment of all these cases is extension, and 
the earlier this can be applied the more hopeful the result. Such an extension 
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must be of sufficient foree to ensure an actual stretching of the ligaments, and 
thereby a separation of the joint surfaces. We have secured this pull by the 
use of the stirrup described above, which seems to have a very definite value 
in the treatment of these cases. 

In early infections repeated aspirations may be tried, but should not be 
persisted in in the face of an unfavourable bacteriological report. The 
importance of such an examination, both as regards immediate treatment and 
ultimate result, has been rightly insisted on by Lazarus Barlow in a very 
instructive article. 

When arthrotomy is decided upon, it must, to be effective, give free access 
and enable the irrigating fluid to reach all parts of the joint involved. 
Incisions on either side of the ligamentum patella enable the anterior part of 
the main joint, and the articulation between the patella and the femur, to be 
reached, while in addition a small incision at the topmost part of the supra- 
patellar pouch is usually necessary to control this cavity efficiently. In cases 
which run a favourable course, the irrigation tubes can be withdrawn to the 
level of the capsule after a few days, and movement, as far as is allowed 
by the extension, can be encouraged (a great advantage of the stirrup). If 
the infection does not tend to come under control, the possibility of a post- 
crucial spread must be borne in mind, but any early extensive posterior 
incisions are to be deprecated. If sufficient extension is maintained, it is 
usually safe to allow pus to point behind before interfering. By this attitude 
the dangers of opening new paths to infection are lessened, and much 
anatomical disturbance avoided, while the possibility of the infection being 
in reality still ante-crucial is given every opportunity of declaring itself. 

In the Elbow-joint the case is rather different, in that the majority of 
wounds of this joint are complications of fractures of the bones entering into 
its formation, and therefore the early treatment by washing out and suture 
is seldom possible. In many eases the incisions for drainage of the fracture 
can be made to serve the same purpose for the joint, but in others separate 
incisions are needed, and here again the provision of access to all parts of the 
joint is the main essential. In these cases, and in those in which a deliberate 
arthrotomy is required for a suppurative arthritis complicating fractures 
round the joint, we have used a longitudinal incision over the head of the 
radius in preference to the more usual posterior incision, and have treated 
the joint in flexion rather than in extension. This incision not only gives 
very good access to the elbow-joint proper, but in addition brings the orbicular 
ligament under the eye of the surgeon, and allows early interference in case of 
infection before the all-important radio-ulnar joint becomes disorganized. 
This incision is of course only efficient in the flexed position of the limb ; and 
since in this position it is anterior, it presents also the advantages of allowing 
adequate flushing with the hypochlorite solution and ready accessibility for 
dressing purposes. With this method, results on the whole have been remark- 
ably good ; and although in many cases no doubt arthroplasty or excision may 
ultimately be needed to secure mobility, the control of the sepsis has not called 
for it in any of our cases. 

Excision has had its claims urged by several surgeons as a primary 
method in dealing with infected elbow-joints ; but it is difficult to see what 
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advantage this operation has to offer, when the fact that infection can almost 
always be controlled without it is balanced against the very definite and serious 
drawbacks of the method when used during the stage of acute infection. The 
whole question of excision. of joints is shrouded in considerable mystery, 
owing to the differing conditions of the wounds and of the objects sought by 
the operations. With excisions performed for orthopedic purposes we have 
no concern, since this is a matter entirely beyond the sphere of base hospital 
work in France ; but many surgeons both in France and in England advocate 
excision for purely drainage purposes, or, in other words, as a conservative 
operation, both in elbow and knee-joint injuries of a severe type. While 
admittedly these cases are some of the most difficult to control of any infected 
wounds, it would seem doubtful whether excision, at any rate in the knee and 
elbow, has any advantages to offer. If really efficient drainage is to be secured, 
a very considerable margin of bone must be sacrificed, a fact which, in the 
knee more particularly, makes the end-results of these cases problematical 
in the extreme. In addition, the whole zone of defence of the patient is 
disturbed, and an organism already at the extreme limit of resistance is 
suddenly brought face to face with an entirely fresh bacterial attack which 
it is quite unprepared to mect. A further disadvantage of excision must 
always be that the margin in these cases is small, and that should improve- 
ment not occur very quickly after this operation, amputation will be called 
for, and the patient be foreed to submit to two extensive surgical measures 
within a very short space of time. 

On the one hand, then, we have the less active treatment, of simple drain- 
age and hypochlorite irrigation, with, as its best result, a useful limb, and, as 
its worst, amputation when the margin of safe delay is exhausted. On the 
other hand we have excision, with, as its best result, a limb the usefulness of 
which—bearing in mind the free removal of bone and the prolonged drainage— 
is problematical, and, as its worst result, amputation in the face of a margin 
of safety gravely curtailed by a previous extensive operation. In the case of 
the elbow-joint in particular, the great readiness with which these cases 
have come under control has given us no need to take the question of 
excision into serious consideration, at any rate as a means of controlling 
infection. 


Secondary Amputation.—This is probably one of the questions needing a 
better judgement and more careful weighing of pros and cons than any other 
which a surgeon at a base hospital in France has to deal with, That in each 
case there is a certain margin of safety, which dare not be overstepped, in 
attempting to continue conservative treatment, is undoubted, and the recog- 
nition of the moment when this limit is reached is often fraught with great 
difficulty. It is just one of those points which must be considered entirely 
afresh in each individual case, and a series of successfully conserved cases on 
the one hand, or of failures on the other, must not be allowed to weigh unduly 
in deciding on the treatment of any particular individual. The problem 
consists in balancing the chance of losing or shortening lives by prolonged 
attempts to save limbs, against that of sacrificing limbs which might have 
been saved in the end. Now, while the instrument makers have no doubt 


















+44 THE BRITISH JOURNAL OF SURGERY 





advanced greatly in the design and construction of artificial limbs, yet at the 
best such a limb is a poor thing, putting the patient at a disadvantage in his 
struggle for existence, a fact which is often not sufficiently recognized when 
the question of amputation is being considered. Some of the most unsatis- 
factory results of conservative treatment, provided they are painless, are 
often better than the best artificial limb; and while this is true of the lower 
limb, it is doubly so of the upper. Another fact to be borne in mind is that 
the scope of orthopedic surgery to-day is such that, until it has had its chance, 
it is practically impossible to condemn any limb as useless. 

Bearing these points in mind, we have on the whole tended towards 
extreme conservatism ; and although in one case death may have been due 
to this attitude, there are many others in which quite sound limbs have been 
saved which at one stage appeared unsaveable. In a large series of compound 
fractures we have performed 12 amputations, of which 8 were for shell wounds 
of the tarsus and ankle-joint (one being for acute infective gangrene) ; in these 
cases the fact that has helped to influence us in not continuing conservative 
treatment unduly is the very dubious end-results which could be obtained in 
these severe tarsal fractures ; and it has been held better to seize the moment 
when a low amputation is safe, rather than run the chance of losing consider- 
able length of limb in trying to save a foot of very doubtful value. Of the 
remaining four, two were suppurating knee-joint wounds, in one of which death 
resulted (the case referred to above). A third was an arm with a disorganized 
elbow-joint and a wound of the forearm destroying the ulnar nerve; this 
was amputated on the occasion of the third secondary hemorrhage. The 
fourth case was of a different type, being an amputation through the thigh 
for spreading gangrene following a traumatic aneurysm of the posterior tibial 
artery ; in this case death followed from acute toxemia.* 


Wounds of Muscles, uncomplicated by bony injury, are much less 
difficult to deal with; but by their frequency, and the disability which may 
result from adhesions or massive scar-formation, they require careful handling. 
Rest is just as essential a part of the treatment of these wounds as of that of 
compound fractures, and this is particularly the case where tendon sheaths 
are laid open to the spread of infection. By the use of hypochlorite, such 
sloughing and suppurating muscle wounds can be freed of all dead tissue in a 
period of a few days ; with the possible exception that dead tendon tissue, being 
difficult of hydrolysis, needs removal with the scissors. All these wounds 
can be wholly or partially closed when sterilized ; and there can be little doubt 
that the more extensive use of this procedure, under the effective control of 
bacteriological examination, would ensure the avoidance of much disability 
and many painful or contracted scars. In deep or through-and-through 
wounds of a muscular part such as the thigh, it occasionally happens that 
suppuration and a high bacterial count persist beyond the usual time. In 
these cases, if no foreign body is present, it will almost invariably be found 
on exploring the wound that a portion of dead tendon tissue, consisting of 


* This case was not one of compound fracture. It is included here for the sake of 
completeness, but will not be found in the appendix of cases. 
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an aponeurosis or tendinous intersection, has resisted solution and acted as a 
base for continued bacterial attack. If such portions are removed, the wound 
will be found to come quickly under control. 

There is a certain type of patient suffering from multiple muscle wounds, 
none of them necessarily severe, in whom a curious lack of reaction shows 
itself. He appears to have lost all power of response to infection: he does 
not produce pus, nor is there any evidence of the formation of a reacting 
inflammatory zone. Such a patient tends to go down hill steadily, and die. 
These cases present a pathological problem of great interest, in that it is 
difficult to understand why ‘shock’ should interfere with what must be 
entirely a chemical reaction; and again, if ‘ shock’ is responsible, it is not 
clear why it should be so severe in a patient whose total wound area may be 
considerably less than that of a vigorously reacting single-wound case. 


COMPLICATIONS. 


The prognosis of any severely infected wound can seldom be predicted 
with any certainty when it is first seen, depending as it does on so many 
factors, such as the resistance and reacting powers of the patient, of which 
we have at present no scientific measure. 

One of the most fatal complications which can occur in the course of an 
infected wound is a septicemia, and there would appear to be no indication 
either in the site or nature of the wound, or in that of the infection, from which 
warning of its onset can be obtained. Just what the conditions are which 
are capable of upsetting the balance between the defences of the body and 
the attacking organisms, so as to enable the latter to obtain undisputed access 
into the general circulation, is not very clear, but there are certain factors 
which undoubtedly tend to help such an occurrence. One of the most 
important of these, under certain conditions, is undoubtedly inefficient 
drainage. Although this may lead to spreading cellulitis and abscess forma- 
tion in a limb under any conditions, it would appear that where rest is 
absolute, the body can usually prevent any complete breaking through of 
its defences ; but where faulty immobilization, especially when subject to the 
stress of transport, is added to inefficient drainage, the dangers of a septicaemia 
would appear to be considerable. This is one of the great disadvantages to 
be urged against the complete early closure of wounds, either complicated 
with fractures or without, under circumstances where early and frequent 
transport is a necessity of the patient’s future, when no absolute certainty 
can be felt that infection is completely mastered. The same risk attends 
any extensive surgical interference during the stages of acute infection ; and 
since with rigid immobilization the occurrence of a general infection is 
almost unknown, it is a great deal safer to wait until fluctuating pus calls 
for a purely local intervention, than to make extensive incisions on the 
ground of local inflammatory signs, with the risk of a fatal septicemia 
to follow. 

In addition to septicaemia, another severe and at times dangerous com- 
plication of infected wounds has to be feared, namely, secondary hemorrhage. 
At first sight, since the avowed object of using hypochlorite in the treatment 
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of infected wounds is the rapid solution of dead protein, it would seem prob- 
able that secondary hemorrhage should be commoner with this treatment 
than with others, since blood-clot is very readily dissolved by the fluid. But 
in a large number of cases so treated there has been no undue frequency of 
this complication, though it has occurred in a certain number: it seems prob- 
able, however, that in the latter the secondary hemorrhage was in no way 
due to the hypochlorite, since when it did occur it was in wounds intensely 
septic, where pus—that is, protein in solution—was plentiful, and in such 
wounds the hypochlorite as such is destroyed within a few seconds after its 
introduction, long before it could have any action on the blood-clot. It has, 
however, been our practice to pay particular attention to bleeding points 
after any operative measure where bleeding occurs, and, in addition, not 
to introduce the hypochlorite solution for at least twelve hours after 
operation, so as to diminish the chances of oozing. 

The fact that secondary hemorrhage, as such, occurs almost invariably 
in extremely septic wounds, and especially where the sepsis is tending to 
spread, leads one to believe that inefficient drainage is mainly concerned in 
its causation, though the intense gencral prostration in proportion to the 
amount of blood actually lost points rather to a more obscure origin. 


MODE OF ACTION OF HYPOCHLORITE SOLUTION. 


At the present moment there is still considerable uncertainty both as to 
the mode of action of the hypochlorite solution and the exact nature of its 
break-down products. Further, very different results have been obtained by 
different observers as to its direct ‘bactericidal value,’ especially in the presence 
of pus or serum. Our own view is that as a pure bactericidal agent—in the 
sense of directly destroying micro-organisms—its action is unimportant, and 
that its undoubted value in the treatment of infected wounds depends on 
its power of destroying dead tissue, and so depriving the infecting organisms 
of their pabulum. 

Experiments made to determine the action of a 0-5 per cent hypochlorite 
solution on coagulated albumin, gelatin, albumin in solution, and dead tissue, 
showed that the solid protein was dissolved, and the protein in solution altered. 
This alteration consists in an hydrolysis of the protein, which appears to be 
complete, and the various stages of the formation of alkali albumin, proteoses, 
peptone, and lower products can be followed. The action is a bulk action, 
and since the hypochlorite is itself decomposed in the process, the amount to 
be used bears a direct ratio to the amount of protein to be destroyed ;_ this 
fact explains the apparent failure of Dakin’s solution in Sir Almroth Wright’s 
‘artificial slough’ experiments. As an example: In a solution containing 
5 per cent egg-white and 0-5 per cent: hypochlorite, no protein, proteoses, or 
peptone could be detected after eight hours’ incubation, although all these 
substances could be found at varying stages in the experiment. 

Muscle, catgut, silk, and cotton were all destroyed readily in vitro. This 
is not the case, however, with bone. If a weighed piece of bone with soft 
tissues attached is submitted to the action of hypochlorite solution, there is 
at first a slight gain in weight, after which the weight steadily diminishes until 
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the soft tissue is completely dissolved, when the weight remains constant 
under further treatment. Although the ready solution of ligature material 
would appear at first sight to present a danger in the use of hypochlorite in 
wounds, this is not so in practice, since the amount of protein in solution 
present in a wound is sufficient to neutralize the hypochlorite as introduced. 
This fact also accounts for the absence of any injury to the living tissues when 
the hypochlorite is introduced under these conditions, a fact well shown by 
the normal appearance and phagocytic activity of the white cells as seen in 
the smears examined from the wounds under treatment. 

In direct proportion as the dead tissue disappears, the organisms, as 
shown by the bacterial controls, diminish in number, since most organisms 
need at any rate polypeptides for their growth, and these are hydrolysed into 
simpler products by the hypochlorite. Wright points out that the strepto- 
cocci and the staphylococci are the only organisms able to assimilate the protein 
in serum, which he speaks of as being ‘protected’ from digestion by the anti- 
trypsin of that fluid. In this connection it is interesting to note that a study 
of the nature of the flora of wounds treated here by hypochlorite shows that 
the coliform and sporing bacilli disappear first, then B. Welchii, and that the 
streptococci and staphylococci are the most persistent. An exception, how- 
ever, is B. pyocyaneus, which has sometimes made its first appearance when 
the wound was relatively free from other organisms and was clean, and the 
suggestion is made that this organism may be able to develop in the absence 
of peptone or polypeptides. 


BACTERIOLOGICAL CONTROL. 


Films from the most infected part of each wound have been prepared 
and examined every other day by the method worked out at Dr. Carrel’s 
hospital, and the number of organisms per field of the microscope is entered 
on a chart (Fig. 362), and forms an efficient guide to the progress of the wound. 
At the same time, in examining these films, the type of organism is also noted, 
as well as the nature of the cells, particularly the relative number of mono- 
nuclears, and their condition of preservation, phagocytic activity, ete. While 
such a control can by its nature only be approximate, it is found in practice 
to be most efficient, both in relation to the progress of the wound, and to the 
moment for suture, if that is aimed at. If the hypochlorite is reaching all 
parts of the wound, and in consequence dead tissue is being evenly eliminated, 
the chart will be found to have a steady downward tendency. The persistence 
of a high bacterial count, provided there is no fault of technique, almost always 
points to the presence of a foreign body of some kind, or to the fact that all 
parts of the wound are not being reached by the solution. 

In the course of the routine examinations here, the tetanus bacillus has 
been found in a certain number of cases, and although in none of these has 
tetanus developed, yet the recognition of this organism is an indication for 
active prophylaxis. 

As regards the cell content of the films, at first only polymorphonuclears 
are seen; but as ‘sterilization’ proceeds, the large lymphocytes and endo- 
thelial cells come into evidence, until they may number one to every six or 
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seven polymorphonuclears. A large percentage of mononuclears, however, is 
sometimes seen when there are still many organisms, and vice versa; but in 
general it may be said that the appearance of mononuclear cells is a favourable 
indication. 










On the lines described above we have attempted to carry out a system 
of treatment based on the principle of assisting Nature in the process of repair ; 
and it is because we have been fortunate in having a number of severely infected 
cases to deal with under conditions allowing of observation in some detail, 
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Fic. 362.—Bacteria! chart from a case of through-and-through wound of the thigh. 
A piece of clothing was removed from the exit wound on June 14. 


that we bring forward these notes. The gradual recognition of the importance 
of contamination and reinfection of infected wounds has led to the develop- 
ment of aseptic principles as applied to their treatment ; and it seems that 
much the same evolution of thought is taking place to-day in regard to infected 


war wounds, as took place in the past in regard to general operative surgery. 

A proper insistence on the essential importance of such aseptic principles 
we owe to Dr. Alexis Carrel, as well as the technique of the irrigation method 
bearing his name which has proved so valuable in the treatment of war wounds. 


Although in many ways unable to agree with his interpretation of the mode 

of action of hypochlorite solution, we wish to express our gratitude to him ‘| 
for his great courtesy and help during a visit to his hospital at Compiégne, 
and our admiration of the valuable work carried out there by himself and his 
co-workers. 
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Much of the work recorded in this paper could not have been carried out 
without the help and co-operation of Dr. C. Dean, who has been responsible 
for the medical and bacteriological work at this hospital. He has employed 
the principles discussed in this paper in a large number of chest wounds, and 
the results which he has obtained are appearing in the Quarterly Journal of 
Medicine. 

We further wish to express our thanks to Millicent, Duchess of Sutherland, 
for the enthusiastic and understanding manner in which she has helped us 
to carry out this treatment, and to the nursing staff of this hospital, whose 
interest and co-operation in the work have been invaluable. Mr. H. A. Douglass, 
A.R.I.B.A., we have to thank for his able assistance in the design and 
construction of splints, Miss E. MeNeill for her careful compilation of 
records, and Private J. Gowans, R.A.M.C., for much valuable help in the 
laboratory work. 


It has seemed to us desirable in the following Appendix, which gives an 
abstract of a certain number of cases treated on the above lines, only to 
record such as have been kept under treatment here until all reasonable 
probability of the usual complications occurring has passed. While by 
such a selection, naturally, all the failures are presented, yet it seems to 
us more satisfactory than to publish a larger number of cases the ultimate 
outcome of which is unknown, in order to show more favourable statistics. 
The appended cases (pp. 449-461) are brought up to date to August 15, 1917. 


APPENDIX. 


A. SUMMARY OF MUSCLE WOUNDS: 


A Statistical Summary of 48 Cases, selected chiefly for their large surface area, or involvement 
of important muscles. 


13 cases had an initial infinity count, the rest being of varying lower septicity. 
Average time to disappearance of visible dead tissue, was just over 9 days. 
7 of the 48 cases were still incompletely sterile on transfer. 

10 cases were sutured with perfect success. 

4 cases were sutured with partial success. 

In 2 of the partial failures the skin could not be approximated. 

27 cases were sterile on transfer. 











THE BRITISH JOURNAL OF SURGERY 


450 


Ssvuivewe “ye 


Ajuo panorr 


ehh UN 
auoO Woe 


ro a 





quow}ear} Japun [YS 


quowyeel} Japun [YS 


, snuls 


[Jews “uBIfO SPUNOAA 


qyuasaid [IQs 
snuig ‘uolun opUyaqy 


skep 0% JOF 
a]l194ys UVveq Sey YOIyM 
‘yuosoid = snuis [[ews 


d0BjANS 


Suljzeynueis = peroyssdng 


BI 


-sonbas ON ‘snus ON 


winaysonbas ¢ 0} snulg 


au0g 0} snuUIS ON 


snuls 


“AyyYRoy = punoAA 


shuls ON ‘uolUug 


uolun Aaeuwiig 


Jossuvd} UO UOTZIPUOD 





quout 
-3e9I} 
Jopun 
seq 


L033) 


O° 





| ayo[dwioouy 


| 


| aya,duroouy 


0& 


| ayo7dwo0ouy 


ayo[dwoouy 


Aq1494s 
ureyqo 0% 
uayey SsARCT 





sup ul 
‘onsst} 
peep 
9] QISLA 

jo aoue 





| 
| 
| 


-ivaddr | 


“SUT 


aE a 


unwas 


> 
punoduroy 


Jo 


LS oe eet et. aay 


ainqwuiy poyINururu0d) 












+ SRAM So 
syquoUu FZ ur umay worl) 

‘WUDISV[VAUOD Sulanp. soassvosqe <Aiepuovess 

OM], ‘4nwaf jo sinyoRiy poyNurWUIOD punodulo; 


inuaf yo ainyoriy punodwo,) 


inuaf poaynulwUu0s jo 
sayoUul AY ynoqe Sutsodxo ‘punom Surzesve’'y] 


inwaf jo uolnuruw 
-WOd ‘YSIYy} JO PAY] JAMO] JO PUNO SulzeR1oji9g 


inuaf Jo yWeRys Jo 


pally} a[ppru Jo UOTyNUIWIWOY = “sofosnu Jo u0T} 
-BA1d0B] YON ‘YSty}? JO punoM AOWa}UR Vd1R'] 


inuaf Jo ainyoriy onbyqQ “punoa Sulze1ojiog 


inuaf jo atkpuoo 
(vudozUI Jo ainqovly punodwog ‘punom sie] 


inuaf jo 
pally} JaMO] JO ainqovsy poynuruu0s punodwod 


ssoosqe Aiwpuodssg 9 *unwaf jo 
pity} JOMO] JO aINJoRay payNurWWO. punodwo) 


Jaqueyo 
-013 MOJoq ysnf wnwaf JO ainyoRay ISIBASUBL], 


inuaf 
jo a[Apuoo [eussyxo Jo oinjovly punoduog 


se intaf Jo aInyorly poynurwwo0s punodwo,y 
ainjgns 1aqye Avp yigz ped suog ‘dn 


UMIS PUB poIZI[a}s puNOAA ‘a19qY pPIaAOWII 
Apoq udia10g ‘unwaf jo ainjovay punodwog 


0}0 ‘suolzvoljduioy ‘punodry 


‘SaSVO dO WIaVL— a 





| 90 


| OG-ST 


OOT-O¢ 


O€-06G 


OL-¢ 


O0L-O0¢ 


c 


06-1 


PPV 
o1doos 
-OJO1UL 
aod 
BII0JIVq 
JO “ON 
?sisdag 


LOL 


¢-66 


6OL 


LOL 


10L 


OOT 


GOT 


fo 
aanye 
-aadwoay, 





scGeGa 


mena a SRN 


G8l& 


SEls 


SE8S 


GOLG 


punoa 
1°48 
= 8S 


pepe 

| use 

| punoa 
10}jU 
sf{uq 


punoas 
qoysuns) 


451 


T2 
found 
Z 
hea! 
oe 
= 
< 
2 
— 
= 
— 
eH 
'S) 
<a 
at 
Z, 
— 
ey 
oo 
H 
ZA 
= 
=> 
H 
yp 


“IY 


TRE 


ae 


oBnd xa Wd pInwuzj}Wog 


snuls 
ON ‘uBapo «=SpUNOAA 


sosnuls SuIs1eyosIp 
ON ‘ua[f[Oas [[QS dU 


uvajd oyINnb punoAA 


PIA[OAUT JUOTR 
AytAavo-yurof 101107yUy 
‘uvsp> pue [eloysedns 
punoM ‘snuls ON 


uo1un AreuUr 
-igq ss ‘porngns punoA, 
AyWeoy punoAg 
‘yussoid) = [JS ~—s snulg 


pea[OAur ouo[e 
Aytavo-yurof = srolmequy 
*‘pasofd ysoule punoAA 


Ayqyeoy 
spunoA, ‘shuls [[euws 
aanyns 


joye uon Arewiug 


[eloysodns spunoA, 


quoul}Be1} Jopun [TQS 


ssaoons 
jetued ‘Aep yige dn 
UMOS PUNOM [BUIO}XT 


snuts 
ON ‘[ebysodns spunoay 


qUNUT}PVI1} Jopun 
HAs ‘uOIuUn UW 
‘SNUIS ONT 1 ‘SSOJOv YOUT 
auo yNoqe ATUO PUNoAA 


| 
| 
| 
| 
| 
| 


| aqofduioouy | 


o194 UOIssIUIPB UO sIsdas aynoB JOF pousdo 
-IY SOD 3 posopo yutof pure ‘port eyjayed 
‘pousdo yuiog ‘jzwol-aauy yYysII Jo puNOAA 


a10y quiol Jo yzed Jol1azUue Woy poyeNnodVad sng 
‘S'9'9 78 parngns ATjeryred yurol-aauy Jo puUNOAA 


yonod tnyajodpoidns Jo punoAy 


Dyjajod jo ainyowly poynurwu0s punodwog 


quiol 
-a9uy SULATOAUI Saovds [vazdod jo punom o91e'] 


inuaf Jo ajApuood [euds}x9 Jo 
aINyoRiy YPM Jurol-aauy JO pUNOM SulzelqouIg 


byjajod Jo ainqowly poynuTuUUOD punodwog 


yonod zejjoyedeadns pue AyAvo-yurof urew 
OJUL SsUOISIOUI-1ayUNOg ‘“pasodxo jw *sa[a 
-SNUI IOSU9}X9 JO UOT}VII0eVT ‘posodxs n2Jajn_I 


jurol-aauy jo yod 
-se Jola}sod uo punom yYysnoiyz-pur-ysnoiy,y, 


ysnod sn2)a}0d 
-DLdNS BUIA[OAUL *YSTY} Yo] JO punoam SulzRso0jl9g 


quol-aauy Sutyeo 
-jduut ‘unwaf jo pud 19MO] Jo oinjoeRly punodwog 


inuaf jo 
anjorvaiy onbijqo Suoyy =‘sutuado [eussyxo o51v] 
‘YSty) YS JO ply} o[ppiuw Jo punom Sulzeioj.iog 


inuaf Jo pity} a[pprut Jo sinqovly punod 
-WO)J ‘spunomM JOLIaysod asuv] ‘1OlozUR ;[BWIS 


So[osnul Yysiy} JO SUOISIOUI ISIOA 
-SUBI}_ pUB [eulpnysuo’yT *BUIOP@D queusleyy 
unwaf so oinqwuay pe muruuw0dD punoduro)y 
a 
syquOUL FZ ur uray uoruy) 
“QDUDOSV[VAUOD Sulanp. soassvosqe Ai1epuovas 


OM], ‘tnwaf Jo aInjowly poynuruWO. punoduio; 


6166 
O8LzG 


C98SG 


FEI 


O¢g-0&  8:1OL LETS 


OS-0€ oor 861% 


LOL | BRT 


OOL COLE 





OG-ET 








tY Sts 
AIDA 


Vy Stllaps [PSs Ass 
‘uUBs]}D ~PUNOAA 
vaca 











SURGERY 


THE BRITISH JOURNAL OF 


qUOSo4d tas snug 
‘a[T194s JOUuUT[B PUNOAA 


quosaad [19s 
SNUIC ‘“SUIUBIJD PUNOAA 





quosoid [Js snurs 


MOT[RYS ‘uBIPD PUNOAA 

AidA00 
“OU Ystyy JO paryy 
IIMO] uoleynduy 
‘OSIOM =: HUTIRJOS ~—o pure 


VALID UOLIPUOD [B1IUd*) 


I9}P] 
sAep ZL poy ‘uols 
-sIupe Joye sAvp 9z 
yquow =~ uoleynduy 


Ssnuis MO][BYys 
aug ‘[ebysodns punoay, 


snuls ON ‘suljepnueis 
pue [eryiodns spunoa, 
snuls 


ON ‘[vloysodns spunoA, 


JIAO polRoy 


Ajazo[dui09 SPUNOAA 


J9jsuv.Q UO UOTZIPUOD 





O& 


FSG 


8¢ 


Ge 


09 


Fol 
rr) 
~~ 


OOL 


quoul 
-yval} 
Japun 
sAu(] 


} 


ozo [duroduy 








GG 


ay[duoouT G 


6r 0€ 
aa cL 
1G OL 
8¢ oF 
Zu LL 








‘onsst} 

Ay L04s pap 
ule}qo OF Od] QISIA 
udyR} SALCT jo dour 
-avoddu 


“FIC 


ep Ul 





*‘panuyjuoj—SASVI JO ATAVL 


R nr Qy pure vIqzj JO aanqovay PUNOdUIGCD 
pIqu JO 

pally} JaMOT JO VANJoRay poynururwuos punodwog 

<3 oulyeIpel SYVRIO YIM ‘piqu JO UOIPVIOJIOG 


agposnur Jo uol} 
-onajsop yonyy “Riqh) ul ‘ur z jo dey ‘nynqi 
puv iqy jo oanjorly poynulwuU0. punodwoy) 


UOLPIJUI [BIONII-ysogq —*7uLol-aaUuy 
SUIAJOAUL YIGYU JO pRoy JO osINjgovay punodwo?) 


uolze19do 
ye uolsngsuvi} poojg,y ‘Adessooou oUUIRDIq So] 
jo uorteyndwue yey} [[f Os quotzed apeur yor 


‘Ue JUS JO asvyAoWwy Avepuodsg = *spunoar 
doyyo afdigynyy = *puvof-aauy =oqul =piqy jo 


puo aoddn jo oanjovay YIM SpunomM Sulze1oj.og 


poyenovag snd jo AyquenS ‘pousdo-aa 
‘MOY UOISSIUIpe UO BULOPD I[qeRJopIsudg 
yo “urol-aauy yysSta JO punoAy 


quio¢’ 
‘SOD F Pp 





snd jo Azyiquenb 
asivp Jo advoso YM ‘a10Y PIAOWOI SaydYS 
‘oy YW ~posop puke yno poysea 2uL0l-aauy Yo] 





pozyeyndwe oq 0} savy 
P[NOM So] PYHNOY] SVM YL VDUDDSo]/VAUOD Sulanp 
SOUL} [BIDAIG ‘UOTPeI0dO 7B PUNO; Y2gQ2) JO pwoy 
jo oanyorly punodwog ‘a1oy snd 10jJ pousdo 
-OY SO’ Ie dn uMoas S7urol-aauy Yo] JO puNOAA 


qurof-aauy Sul 


-A[OAUI ‘92qu JO puod aoddn ysnoasyy youasz ouuny, 


‘ 
y 


‘O}o SsuoTpvol[duoON ‘Puno Ay 





O&— OG 


WSUS 











O&-06 


OG-ST 


O&-06 


CO 


PLY 
o1doos 
-OAOTUL 

aad 
VLIO}OVq 
jo ‘ON 


> sisdey 





























z-66 | 2) ide pdhitched 
¥-001 | 9 | 6ZLZ 
| | 
| 8:66 & PL9SG 
| | 
| 8-001 TESS 
| 
| | 
OOL ¢ | Lo8s 
| 
SOL 9 ¢ | 6s 
| 
| 
| 
| — &6 | LL8Z 
| | 
| BOL b | «6z8z 
| | 
| 
| SOL S FL 6hLO 
LOL Y b | LELs 
| | punoas eyTUpL i 
da es | Poi ‘ 
any | ~ > punom ‘ON ‘7 
-raduiay, | punoma 19} 
| | goysuny sk{eq | 
| = 














453 


WOUNDS 


INFECTED WAR 


TREATMENT OF 


‘ohvd qxau Uo panwptog 


uvapo spunoAA 
*SULDUDTUTU00 uoluy 


uolun 


WU ‘alia}JS punoAd 
qUOUI} VII} 


punoA, 
“uoluy) 


Japun = [qs 
‘snuIs ON 


pa] Boy PUNO ‘419} eB] 
PIAOUWII 9}R[ J  “snuls 
ON *pax1IAOD 9} J 
*WUOUT}VAI} ~Jopun $ [[QS 


quosoid [][19s 
shulg ‘sulje[nueis pue 
uvap> spunomM dsoRFINg 


oan} 
-oBlf OF} SHUIG ‘UOTUN 
ow0g ‘URI SpUuNOAA 





snuls ON *pasojo 
A[ivou punoAA ‘uoluy 


A}IARO 0} SNuUIS 


[[Vug  ‘a[lioys punoAg 


ou0q 

0} SHUIG ‘UBO[D PUNOAA 
UOISSTUL 
-pv uo Ayyeoy punoAy 
‘aInyoRlf JO IPS OF 

SnUIg ‘dT L19}S PUNOAA 





IN PRAT 
jo OPIS OF Shuls [][BUIS 
AIDA ‘uBaJpD ~PUNOAA 





Sn cial 


qusesead [IFS SNnUuIg 
‘o[I194s 4JsouTTe PUNOAA 





quosoid [1s 





oyo[duioouy | 


9}o[dwI00uyT 





| 
| 
| 

oe OG | OL 


£Z o}z0[dur00uy GG 


pIQY JO I[pplut Jo any 
-deif paynuruu0. A[peg “punoM SulzeI10j19g 


Aep YyPE UO padaous vaysanbag = ‘uoIsstupe 
raye Avp yyy Adoqre [VIql) Jolaysod wou adeys 
-1owey Aiewpuodvsg *72qy JO aInjorly punod 
-wojQ ‘Sot Jo yavd AWMOT JO PUNOM Sulzesoji9g 


PUNOM SUIzZBIOJ 
‘piqu JO oinyoRly poyNulwu0. punoduwo,) 


-19q 


pq JO dINZoRly oNbITGO 


SABP SL Ul UTBSR JILII}g  *OS-OF 
0} dn qyuaM dAIND [BLIOJRE *poyosuT saqny 
joumreg ‘uodo yot punog, ‘poydde  o3e]d 
P2JOY-XIg ‘peq Uol}ISOg ‘a[la}s pue ural 
punom sdAvp 09 d9q;y ‘onbigo AdoA ‘HIQu 
JO pula JaMO] JO oANJoRAy poynurUTWOD punoduo?) 


peXoijsop you dopsog [eipaut ynq ‘uo 
-nulumwo0d Yyonyy 72q4 JO ainjzoray o3o]dWOoUT 


poAouwlod 
vijsonbag ‘punoM ul posodxs sucg = *v2qQW7 Jo 
paly} JaMO] JO dINJoRly paynuruWED punodwuoy 


** pigy jo aanjoray anbifqo punoduo,) 
AynuIzZUOOSIp 


jenqoe ou SI 9194} YN ‘VIqQU patozUT[ds sey YT[Ng 


D1qu JO 
paly} JMO] JO oANJoRAy poynuTWU.O. punodwodg 


piqu jo pailyy a[pprur 
puv aoddn jo uonounf ye oanjoeay punodwog 


2nQY pue vnIqQuU JO saANqQovay PUNOdUIOD 
AAR See 





D2qQu JO 
IMO] JO DINJoRAy poyNuruw0es punoduoy) 





“ann 


O&-06 


O0OL-O¢ 





O&- 0G 





&-ZOL 
F-ZOL 


8-00T 
9-ZOL | 


66 
8-001 
| 


| 
a-66 | 


9066 


afLG 








FOOL | 





Ss 





snuts \ \ | | | | 



































A aabh.sPMUnOM | GE _i a nyngy JO P¥2U JO 24NQ0uIy pognurure> punodiuod) | fom Leo.cg | => 
i : “ UuI[2 SPUNOAA €L 3 ae ot aes oer ae png jo oanqoury punoduiog | OL-s | 8-SOL | Ss | & SPLG 
*sISOIO 2g’) JO pAlY} O[pplur Jo ainjovsy punoduro? | | | 
-9u oWOs 4ynq ‘uOlUp z¢ | ayoJdwioouySs Ok ‘Say_ Jo yoodse aolazUe UO pUNOM pozeR1I0e'] co | {OL S G | 288% 
UOIzEZI[LI9}s poAvjap | | | 
snaupfisoid -gq Aq uoy | | | 
-dojuy =*yuasoid snug piqu JO pally} O[pplul Jo uOTONAYsap | | | | 
‘Sulso}O z URI[D PUNOAA OL se 0z Yyouyx ‘So, JO yoodse A9uUr UO pUNOAL DATSUDIX | = LOL | S 2 | 9LLz 
| | | 
snuls piqy Jo peasy WoIy psAowsls | | | | 
ON ‘[vloysodns punoA, O& €1 | 8 Apoq uSIoI0Oy ‘Sof JO opis JayNO UO puNOAA | © | ZOL S € | o¢6z 
| | | 
| | 
> SUISOD PUNO A quasaid Iflovq snueyay, | | | 
ne *anssi} uolze[NuPBID ‘piqu. JO pRoy UL UOlBAROXD ODIe’TT ‘Sal Jo | | 
3 YUM poly uoneavoxyy L8 | aqyo[dwoouy cr qyoodse JOli0qzURe UO PUNO [NOJ A[asuaqul ‘aGre’T oo) OOL S | & j|9LO 
| 
oS | png pue v21qQuy7 | | 
law snus [[Vewg ‘uolUGQ PP 08 FL jo omypory punodwog ‘punom sulzeJoji9g cc ZOL | x) | &L,LO 
2 qurol-aauy Suryeo | | 
SuIsoja punoA, OOL GL 09 -yduut ‘92g Jo pus zoddn ySnoiy} yous} fouUNT, OF-0Z LOL | 2) ¥ LOLZ 
3 sassa0sqe AIBPUODIS [BIIAIG 
qyussoid [Qs | ‘Soy JO yoodse JoozUR UO pUNOM pozels0e'[ 
3 viysonbag ‘uorun oUWIOg eL | ay[duioouy 09 | ‘M2qy Jo pjly} I[ppru jo oinqgoely punodwo) oo ZOL | S c- | g98z 
— quasoid [(149s e1ysonb piqy jo ainjoray punodwog | 
7, -9S [RIVAIG =‘UOTUN ON ZL | azodwoouy = ef ‘Sa] JO pally} JOMOT JO puNOM pozRdI9V[ B5Ae'T 0 ZOL | S Tr 998% 
| | 
| | 
= p1quy jo | | | 
> uvapD SPUNOAA ee SL rL PAly} I[pprlu JO sainjoeay poynutwuo0s. punodwog ——— —- S ¢ | 2808 
| | | 
a) snuls ON ‘[Blog | | 
= -1odns pure uvoapo punoA, ZOL OF Of ne ee piqu JO pRay JO UOTPBAVOXHT | OL-OZ 101 | S z | 288% 
| | | 
TN AGMB | | | 
— Surui09 A[[vnurqzuoo | 
on Baiysonbas  snowwuwny7 | 
hl ‘yussaid = [ss des asouRysqns Jo ssoj yonyy *yurof-opyue | | 
= as1e'T ‘pood yuUWOUILy z¢ | ajyojdwioouyS Ok dAOqR “ul Z% DING pue YIQ’Y JO UOTFNUTUWTUIO|D Oo | OL | S g 1622 
| 
sXep ul | play | 3 | | 
= | | Sonssty aidoos | PUNO | poynUpe 
fam quour | Soe =e § 1eus | 
“va Aj I038 peep -O10TUT oe au | WaTPAK 
JIjsuedy UO UOTIPUOD = sor uleyqo 0} O[QISIA 079 ‘suotvoldwog ‘punoA, aad ainye ‘ | punoar ‘ON “IL 
H pe | wueyey skeq jo a0ue | vllajorq |-adweay, punosa | Jaye 
ar | -ivoddeu JO ‘ON goysunsy seq 
“| “SI | : sisdag =» 
} 


—_ 
1c 
bec 


“‘panuyuor—SAsva AO ATAVL 





455 


TREATMENT OF INFECTED WAR WOUNDS 


‘abvd 7xau Wo panuyuog 


IINPRBAIF JO IIS OF SNUIS 
[[Vug  ‘ajla}s punoA, 


quasoid [[s snug 
d[I19}s pue UBIO PUNOAA 


sdey Jo Surysnojs swo0g 


qyuosoid 
IQS Ssuljjeaas su0g 
*peloyaodns punoAA 


UOISSIUIpPR 19}JV 
sep 6[ uonjeynduy 


snuls ON 


snuls ON 
*jerogaodns oy1nb punoA, 


4 


jetoyaodns ayinb punoAy 


quasaid [Ws stsdag 


[eloysodns spunoa, 


snuis 
ON ‘Afptdear sutsojo 
pue = o[L1ayS_ — SPUNOAA 





snuls ON ‘A[pideva Sut 
-SO]JD puev d[LIo}sS PUNOAA 


snuts 
ON {uvap oyinb punoA, 


snus | 


MBAS AbBb-SPUROAL | 





uvelo spunoAa 


*SISOIO 
-au autos ynq ‘SuolUpQ 


6& 


€8 


TE 
61 


Gl 


él 


OF 


GS 
TL 


OS 





ele RANG. J PVSUFL.225 
pe ate 





pnyndvas JO 1IpIOg [BdI}A9A JO dINJoRly punodwog 


| 
| 
| 
| 
PoAafoa 

| -Ur Saposnyy ‘vyndnas jo ainjoeiy punodwog 


[‘payfaysnl aq 0} 
| Yaf spa uoynasasuod yo pdiuayyn ou sv ‘prmjap ua 
| wane jou aip Suorssvupn sayfo hizjsoys pausojiad 
| spar uoynjndup yorym ur ‘sainjoosf D810} a1aQas 
| hig paywaydwuos ‘sarunlur qurol-ayyun fo sasva vig) 
| pozyeyndwe say ‘soseyssouwy Aiw 
| -puodds OMY, “poainjoely snppsp1jsp puv PIA[OA 

-ul puol-ayyup *Digy JO pud JIMOT JO aINnzoRIyT 


| POAOW II SPUDWISRIF SOOT 
| BUIOG 7292) JO DOBJANS ABNOVA pu snfooT[eUl 
[BUId}X9 JO oINJoRIF paynuTWTWOD punoduIOg 


| syyeoys 
| uopus} dn uornoajur jo praidg = ‘snynsnajsp 
| pue p2qy jo ainjoedy poynurumwos punodwog 


| dsovjins yurof ozUL 72qQ27 


yngyf Jo ainqyoriy poy 
-nulwtwos punodwog ‘punom poyzedsoe] 95.1e7] 


‘+ pally} apppru ‘angi Jo ainjyoray punodwo) 


nyngy jo peoy Jo vinjqowly poynurwUu0) punoduio0) 


i ying JO pus JIMOT] Jo oINyoRly punodwiog 


pingy jo aainqoray 

| punoduiog Sa] JO opts 40yNo Jo spunoa afd] 
douRYsSqNS JO Sso[ yoNTY ‘“ypnqGif Jo aanqoraj 

| punodwog ‘Saf Jo opis 103no JO puNnoM IsS1e'] 


| ouoq ut des 


| 





1QOVIy Po ZNUTLUUUIOD PuNod UO) 


0Z-OL | ¥-66 


ry 











nynay jo oanjqouray Ppunoduioy 


pq) JO pAly} I[ppiut Jo sinqovary punodurog 
‘Sa] JO Yoodse AOlMe}JUe UO pUNOM podzelsI0eK] 





0696 


8886 


SOLS 


FIs 


1f6z6 
SLOE 


C10 


£966 


8896 


9096 


ELEG 


SPLSG 


LE8S 


9 


~ 


19; 


V.—NO. 


VOL. 




















| | snaawny JO dInqyouizy PUNOduIYCD | | | | | 
= . _SnUIS ON “UOLUR. UIT 89, px<m i OS *UuLLB avddn jo Haedsxz..JOLedsse 10... DILDO. Pyee eras § { Oo. vt — . 















































sruis smuamny jO 
ON ‘uy Ajparey uorugQ FE 6a | OZ | parg3 aaddn jo oinqoeay poyNuluru0O. punoduo)g | 08-04% OOoL | Ss | S | Ll0e 
qUONUI}VII} JapuN [[I9S —_— eja[dwioouy | | cS mie mS snuawmny jo ainjoriy punodwog | co | LOL | S | - GSE 
| 
poynuiw 
snuls ON ‘uolUgQ 26 9& | &&% -woo Ajlpeq ‘snuawny Jo oiInjoRly punodwog | yc-0g ZOL Ss | 9°6Z 
pavay punom, | 2z LL S ie a aun “ " ws | | 
snuls ON ‘uOIUn Why LZ ZS [ nes os snsawmny JO ainqzorly punodwog | — | ¢-LOL S | c coe 
| | | | 
pexAOUWI vaiysonbas [BIVAVIG “SNsaUnYy | | 
SnuIs [[BUIg *UOTUN ULI] 06 cL | — | jo pay aoddn jo oinqoriy poynuruwo0s AoA } oO | §OL S - 6S.LO 
P+ | | 
= snuls ON ‘uOIUN UIT SC 0g | S82 | °° snisauny JO ainyorly poynuruWOS punoduioyg | co | 66 Ss | - FSOE 
| | | | | 
hae | | | | | | 
fate snuls ON ‘uOoTlUGQ Ze 0z | of | "+ snsawny Jo ainyorly paynulwuw0s punodwoyg § OI-¢ | ¢-O0L Ss 9 L8G 
| | 
ms pasodxs su0q | | dUBISGNS JO SSO] V[IqBIopIsuOg ‘sntawNYy | | 
ON ‘uvajo =spunoAA ec aya[dwoouy | Le | jo yeys jo aimporly poynurwwos punodwo) | yc-o¢g | ZOL xy g 1E8z 
| | | 
= | UOISSIUpe UO PaAOWaI YIO}D | | 
| puv auo0q asoo, vw0g = *yuIof-1ap[noys SulA[oA | 
= a[L1a4s SpUNOAA SI 9L IL | -ur you‘ssavoid uonuo.ov Jo ainyorRiy punodwoy) | O-0z LOL Ss c 9FOE 
— peyexnyiqns sniswnzeyY *essoy 
7, snuis | ploug[s Jo uoljonijsaq = ‘*poinqovly sem YOY 
= ON ‘AyyYeoy spunoAy cp | ajojdwoouy) — | ‘vjndnas Jo 19}U9A WIZ paAaowod Apoq us1010.q — | OL S OL COGS 
| 
ee) snuls ON | 
een ‘[eloyszodns punom yx | pyndpas jo ainjoviy punodwuog 
La) *pasojo punom aouBlyUyy @I OL L ‘laplnoys Jo punom YySsno1yy-pue-ysnoryy AWiq | OZ-EL 1OL Ss - LO6G 
= POe2AOWI SPUSWISBIJ BSOOT ‘UOT? | | | 
TN Snuls ON ‘o[l19}S PUNOAA LE 8% | @L -hulwwoos yony|q *ppndvds Jo aanqyoray punodwo, P LOL r) ¢ ELSS 
j— | 
ee Aep yg uo | Saungns pue sdipo Jo suvow Aq pasofa punoyy, | | 
age poingng ‘ajddns pure ‘paAOUlaI JUOG ISOOT puUe SIIPOq USOT | | 
= qJOS 1Bds ‘palBay PUNOAA 8Z IL ¢  ‘pndpss Jo ainyuiy paynurwuo0s punodwo) | o¢-0E | — | 9 i VG 
| | 
_ a | es eee ae Se ee a ee ee ee _—a aoa 
sep ut | | Prey | 
= | queur const} | ordoos | | ‘ious pezfuipe 
am | 4 nee Aq1948 peop | -O70TUL a. 4 udyAr 
JaJsuvs? UO UOT}IPUOY = 4 ulezqo 04 aT QIstA ‘oqo ‘suolqvol]dwog ‘punoA, ; dad aunye puno ‘ON “3 
H bee vm | ueyeg sfeq | Jo voue evldoqovq |-sedway, punom 1aqyu 
a -avedde | jo ‘ON | goysun+y sAvq 
“si : sisdag | =) 








*‘panuyuor—SqIsvd AO ATAVL 


Je) 
Ven) 
a 





i 
Le 
~~ 


WOUNDS 


TREATMENT OF INFECTED WAR 





nena * 


‘abnd yxaUu UO panurnwog 


[soy 
-1odns pue ‘uvao ‘Arp 
‘A[pidei Sulsoja punoAA 


uoluQ ‘uOT}eUT 
-10J snj[eo poor) ‘[eIo 
-yzodns oa3inb spunoA, 


uoIUN 4YSI[TS ‘“snuIs 
ON ‘[etoysodns punojA 


snuls ON ‘uolUg 
qyuasoid [Qs 
snuig ‘Ayzeey punoAA 


snuls ON ‘uOolUuUQ 
2u0q 0} 
snug ‘Ayyeoy punoAy 


quasoid [19s snug 
‘uorzIsod poos ul vin} 
-oeig “AyWeoy spunoAA 


qyussaid [][13s snutg 
‘Suissoiso1d = spunoA, 


uoIUN UWI ‘[elo 
-yiodns a3mb punoay 


[Tews 331nb 


pue 92[l19}s spunoA, 


snuis ON ‘uOIUn ULI 





ON eee MOLUN. MATT 


snus 


ON ‘uny Aparey uolug 


qyUdUWI}va1} Japun [IQS 





0€ 


ov 


86 


GE 


&@ 


GE 


1G 


a | 


0 


06 


Sk 


89 
Ee 





SI 


0& 


GE 


06 


ajo[duroouy 


8I 





9j0[du00uy 
| 


9y0[dwoouy | 


930[dwo0ouy 





61 


GL 


OF | 


he 
66 


ajz0[du00uy 


OL 


0G 


ST 


Il 


ple] 


le) 


tI 


[I 


FI 


OG 


L36 





jo vinjoely paynurumu0. punodwog ‘ue jo 
pily} d[pprur Jo yoodse 101193sod uo punom aF1e'] 


‘sniauiny JO py} JAMO] JO vinNyoRIy punoduiog 
yiwoaq = ‘julof-1apfnoys ysno1y} uoy 
-eyndury *-yuowsei asddn jo sisoiou aaAis 
-us}xq ‘Aep 419% BI[Ixe ut padojaaap ssaosqe 
asie'T ‘uoIsstwpe Jaye Aep YIOL w9eyOWZY 
Arepuodes 319A09 
jo pua szoddn jo ainqyoraly poynuruu0s punoduiog 


Yyonyq *sniawuny Jo ainqjowij poynuruusos punod 
-wo9g ‘wie ioddn jo apts 193no0 uo puNnoM o51e'T 


Pilly} JAMO] JO oINyovIy poynuruu0D punodwog 
jo z[Apuoo |[eusojur jo oanjovly punodwog 
‘sniauny Jo oinyoRily poynutuU0D punodwog 


sniauny JO ainzovly paynurwuU0.s punodwog 


sniauny Jo ainqyoviy punodwog 


** sniauny Jo ainqoviy paynuruUIOD punodwog 


Plly} JIMO] JO vInZoRIZ poynulwUO. punodwog 


saov[d OM} Ul poInzoRly sUOg 
‘snuawuny JO pus JIMOT JO oINQoRIy puNnodwo) 


uOIssIwpe UO psAowas ApOg USII10,T 
‘sniauny jo pus saddn jo ainzyoulzy punodwog 


snsauUny JO IJIN PBI punodur1o) 


























“ULB 19d 1..J0..322dS2 AOL AIA ed Qed Otte DBAS: 


pary} aaddn jo oanqouaz poyNulurWO. punodwo) 





snsauny | | 
oo | LOL Ss 4 4 6686 
peaour Apog usia104q | 
Qo | Oot Ss P PPSS 
| 
| 
*sisAjeied avulQ ‘sniawny 
rs OOr Ss & E9LG 
d0UBISqNS JO SsSO| | 
| 
os-0g | zor; 9 @ 1Z8z 
snsauny Jo 
G 66 rd ] v PLLe 
snsaUny 
G G-00L S 9 6996 
quiof yy Surzeorunuui0o 
OL-¢ | 3-O00L rd) 9 L8SG 
Pally} a] ppru 
0c-OL IoL Ss 9 G69G 
CI-OL 60L rd ] € SPLS 
O[-¢ OOrL Ss ¢c[ S69G 
snsauny jo 
oo cOT Ss & 0S6z 
1 66 Ss & CE66 
| os-0& | 101 | 5 z | 688% 
snruazwmny jo ik ile | ool | s 2 | LLoOSs 
| @ lol) Ss b | Bere 


sniawny jo sinjoely punodwo) 





























ee a le \ | 1 ae .- ~~ £5 Seetecteus eet pels © OTOL IA } | | 
-sofpo pue uBos[pp DEAS. OF | ca | LL pue vuynr jo oAin{oRAy poyNururuUIOD pPuNnoduroy | oo | ZOL s | . | eocz 
pue vun jo eanqouag punoduro, ~~ “uw1a4w38103 | | | | 
[wus pue uBI[D PUNOAA ee oe FL jo uinsiop uo punom oS1eqY ‘spunom o[diyinywy oe) cOL Ss | Mi | LPOG 
| | | 
‘ | | | 
poareoy AT | | | | | 
-1B0U PUNOAA ‘*Ud][OAAS pun | 
Apysys [[Qs MAoqry Lg | ayojdwoouy) «QF so Jo pua aoddn Jo oanqoray poynuruwu0s punodwiog | OOL S | 8666 
| | | 
snus ON | | poafoaut zurol-mogja pure 7utol-jsi1 44 | | 
‘a[liays ‘uBafoa sSpUuNnoAA L8 09 | OF | “FSM puB MOQ[O 7B DUZN JO aINJORBAIF punodwoy | Cc 8-00T ) | 9 | 9O9TG 
| | 
snus [[BwIS | Aantut | 
‘g[ldoys ‘uvaja puNnoAA FL OL | py | AUOGON  ‘7urol-mogja yYySIA Suryeajoued punos, a LOL | S | BS FL6% 
bh | | 
ae SNOLI9S 
aa quoul | dull}? 9UO 4e UOI}ZIPUOD [BIIUd.) ‘Sassavosqe | 
< -dIAOUL JUIOS “uBo[O | Aiepuooas [BIVAIG *SNLaULNY JO Pus JIMO]T PUB | 
die pues [elogssdns punoAA FOL 06 | 09 pun jo uolynUIWWOD ‘jUlol-m0q]2 JO puNnoAA |= © e0L S | G 6826 
2) ju;ol-moqj]a SUIA[OAUI ‘sniauny Jo 
TN | pud JaMOT JO UOTYNUTWUWOY “Ul fF X ZL SULIBIIOJ 
MOQq|[? | jo wed aoddn uo punom yy Sulyeorunuwo0ds | | 
& ye afqissod uolxey sul0g 98 Zs CL “ul ~ xX g ‘WAIB Jo yodse JOlIO}zUB UO PUNOAA | OS-OF FOL S | IL | 9FSS 
oO uorun | quiof-Moq|[oa SULA[OA | | | 
= YSIS ‘snuIs [[BUs 96 @9 | O&8 -ul ‘sniaiuny JO pud JaMO] JO ainzoRly punodwoy | GOL | 3) z | 1F9% 
=< dINpRBIy OF | BssoJ uOUBIO | | | 
z. snuis ON ‘WHY uolUup OP SL | OL -a[0 dAoqe ysnf snsawny Jo ainjoRry punodwog | 08-0Z | 9-66 S | v | L&LG 
| 
= a[l104s | sniauny JO palyy | | 
| | ad 
2 pue [vloygiodns punoA, 9% Bo OL IIMO] JO BINJOBIJ [VIR “puNnoM SulzB1o0j19g | 08-06 | OOL | S re 6666 
ar) | Snuawny Jo aInyry | | | 
quasaid vaiysonbas punodwo jg ‘posodxa oaAsou [eaidsojnosnyy | 
am dUIOG ‘SUIS 3U9}SIS ‘sda0113 JO Speoy [[B JO UOTZONAYsop a[qQeaopis | | 
]| -l9q ‘SUISO[D SpunoAA 98 oyo[dwoouy TL -uog ‘wie soddn jo spunom pozei90B] DAISUD}XT | OL-0Z | ZOL | S c | 62496 
— | 
—_ uolun UY A[areyy XBIOYJOULBY Popis | 
aa *uinajsanbas é *snuls -VJ9[ OSTY “Sndauny JO IINJOBVIJ PoPNUIUIWOD | | 
ra [Tews ‘uvald spuNnoAA LG ayo[dwoouy | FL Ajawioiyxyy «= ‘wae aaddn jo spunom aposnul asue’y | = oo COL S 9 | L083 
ca eee ee Ries. dere te Whaat _ , gi ee 
| step ur PIED | UNO | 
< omeiie ‘onssl} atdoos | ; aug | DoTwpe 
fo Read Aq yI410}8 peep | | -O001UL |, tle Is | UOTTAA 
JaJsuvI} UO UOT}IPUOD Poe urleyqo 04 a QIstA *oy9 ‘suonvoldurog ‘puno,y aod | aunque =-2 }, punom | ‘ON “iL 
oH a uaye} seq jo vour | | wldajorq |-dedwey,}; punom | Jsaqye | 
seq] -iveddeu | JO°ON | qgoysunyy | skeq | 
-siq | : sIsdeg = 








io 6) 
Ve) 
~~ 


‘penujnuoo SaSVI dO ATEVL 





o> 
re) 
=H 


WAR WOUNDS 


TREATMENT OF INFECTED 


‘abod jxau wo panwiUdg 


aInzoviy OF SNUIG 
‘g[L1I03s ysowye pUNnoAA 


snuls ON ‘SUr}P| 
-nuvis pus uvI[D PUNOAA 


dINPORIJ OF 
snuig ‘A[pider ul Sul 
-so[o puv uvaja PUNOM 


uotun ArIeur 


-iqg ‘poinjzns spunoA, 
dINJORVIF OF SNUIS 
Tewsg ‘ura puno 


au0q 0} snuIg 
‘g]LIa}s ysOW[e pPUNOAA 


au0q 0} 
snug ‘Ay yReoy puNnoA 


Sulqey] 
-nuevis pue UBI[D PUNOAA 


snuls ON ‘ainjns Joy 
Apval pue uvafo punoAAd 


uoIzeNIVAD 19}ye SABpP 
LZ paleesy Ajazatduroo 
punom SutXkes paataooi 
19}}9J +=‘aU0q 0} SnuIS 
[ewig ‘Ay yyeoy punojy 


SUOI}RINUBIS UBIO 
YM postaA0d punoAA 


au0q 
0} SNUIG ‘UBIIJD PUNOAA 
snuis 
ON ‘IOBJANS Sulzv] 
-nueiry ‘AY UVa PUNO AA 


au0qg 0} 
snuig ‘A[pidea ut Sut 
-sofoD puBe uBZ[D PUNOAA 





_ ee 


[[wuIs puv uvala punoAA 


peareey AT 





| 


Or 


c9 


OF 


OF 


CI 


LP 


OF 


OL 


O& 


OV 








9}0[dwWoouyT 


GV 


I 


OL 


ayo[duroouy | 


Fe | 


61 





v 


9T 





























pun jo | 
Pily} I[pplu Jo ainqovly poynuruu0s punodwog | OL-¢S | ¥ 66 | S c I&LZ 
doUBISGNS JO SSO] YON ‘“snwye Jo | | 
Pily} JAMO] JO sINQowVly poynuruTWOD punoduwog Cc 86] )«6TOL | Ss c LLEZ 
posodxa suopud} ‘pazeis08R] Solo | | 
-SNUI JOSUd}XAT + “vUpZN JO vINJoRIy PUNOdWOD | | | 
‘yoou = MOlEq snips JO BINJOVIJ poyNuIUIUIO?) fore) ZOL Ss ¢ | 602 
snipvout JO I[pprul Jo ony | 
-ovly punodwog ‘spunom Surzerojsod afdiynyy | “e-08 | LOL | S uD SIc&zZ 
SIJOSNU JO UOIZVIIOB] YONI | | 
‘yoou Mofaq ysnf snapps Jo ainyoray punoduiog | 0g-0z | 9-66 | S 9 OLSZ 
| 
‘+ snipps Jo pally} o[ppru Jo sinqovay onbijqgo | ¢ | OOL S 8 9ILZ 
PIAOUIII BUCY BSOO] JO sadaIq | | 
‘snippL JO diNQoVIy poynuIWO. punodwog | co | SLOT | Ss | og 929% 
sno. | | 
pue vun jo oaainjoeiy punodwog ‘waral0g | 
JYSII JO Spily} JOMO]T pues s[pprut Jo uotounl ye | 
syoodsv 10xo]J puv 1OSUD}X9 UO PUNOM JAISUI}XT | OL-0Z | 9-00L S r 1692 
aouBysqns JO ssoy ‘paprlAIp | 
JAIIN ‘DUN JO pud AIMOT JO oANyoRay punodwog 0 8-00L S c 10¢z 
| 
| | | 
pun jo | | | | 
Pily} I[pprul Jo ainqoRly poynururu0s punoduro”g | QI-¢ | 8-66 | Ss | & | 16¢% 
oe snipvds puB DUN JO aINJoRIy punodwog € | 66 | S | 9 ZLIS 
ae puN JO dINJoRly poynutuUO. punodwog | 0e-0z | OOL | 9) | c 0892 
ne DUN JO dINJORAZ PoyuluUOD punodulog | OQZ-CL ZOL | ny | c | OLOS 
posodxo suop | | | 
-ud IT, “peyeRis0RI[ SapfOsSNnUE AOSUDIXAL ‘“snwpvds 
pue vuyn jo oIn}ZORIyY poyNuTUTUIOD PuUNOduIOD oo | ZOL | Ss | ta e6o0cz 
pue vujn jo oanqouay punodurog “ULI wd103 | | | 
jo uwinsiop uo punoM os51e]T ‘spunom osidiynywy foe) ZOL Ss si LPOe 





LTetvgtosttts 


pue uvajo SpuNnoAA 





SURGERY 


a 
° 
4 
= 
A 
on 
= 
So 
= 
fo 
TR 
_— 
= 
—_— 
om 
= 
ca 
a 
— 


460 


SE ES 
dn umasg 


auo0q 0} 


snuig ‘Ayj[B2Y puNnoAA 


Tle“ 


pUl[vOFY = ‘uvapfo dumys 


quasoid 
snulg ‘Ayz[eoy spunoAA 


snus 


ON *pasopy punoAy 
snuls ON ‘[eIy 

-1adns punomM dvoued} 

-UQ “Ppaso[a punomM 4X45] 


snuls [[vuwg 
‘Sulzeynuels = spunoy 


quiof yyIM uorneorunur 
-W00 ON *pasopa punoA, 


snuls ON ‘9]I 
-19jS puw uvsp> puNnoAA 


a[l194s 
pue [eloyiedns punoaa 


I2A0 
P219A0O SOUDG’ *SUOTzR] 
-nuelr) ‘“[[BUIS puNoAA 


snuis 


ON ‘[etoyaodns punoA, 


tg 


> 


6g 


8ST 





OF 


93z0[du00NT | 


9}0|dwWoouy 


GL 


930[dwWoouy 


TE 








= | 8a 


TPT RTOT 


Sst 


OL 


LS 








| Jasuy xopuy 


| podivo JO sad01g 





JeJsuvI] UO UOTIIPUOD 





quout 
-4val} 
aepun 
sfeq 





A4I11048 
uleyqO 03 
ueyey sku 


sfep ul 
‘ansst} 
peop 
da] QISTA 
jo sour 
-readde 
“SIC 





beter, ee Dette ~ | 





eqgwoawseergoeus evsewTw & “MT o™ 





*qgOoOy JO PUNOM PI27FB4190U'T | 








ainzvoRIy punodurog 


poaourss 
xn[[ey Jo sasunzoyd |e ‘sajosnur jo uoIqzeIV0N'] 


** spDSApjojaU YS puv YPF JO 9IN{oRALT 


soposnur 
pue suopus} jo uoljeziuURdsIOsIP ayo[dwog 
‘uolsstupe iaye sep Og OOF Jo uOeynduy 
‘painyorly pue pasodxa sppsipjnjsw INOJ 1243NO 


jodinsp}awu jo 
*poyeisovy Weg *“juesqe 
‘puey 34d Jo spunom oaidiy[ny_ 


ainqoray punodwo,) 


Iosuyy puodvas Jo wunpoyd jo sanqoray punodwog 


UOISSIUIpe 
UO PIAOWI SJUIUISBIJ VSOOT BWIOG *sndipI Jo 
pue pun jo pud JaMO] JO sINjoBay puNnodwo) 


sndiva 
pues pun Jo pud JaMO] JO aINzowlgy *WIeaIOJ 
pue 4sluMm Jo yoodse JoUUl JO PUNOM DAISUDyXT] 


qurol-7814M2 JO YUIUWIIA[OAUI 
ya ‘sndina pue spodinanjaum jo uorynurumwo0) 


PeAoUIaI SsaU0q 
*painyoely pue posodxs nu 


poisyzeys souog ‘juol 
jodinzoipps JO BOY SBUIAJOAUL puNOM dFIe'] 


sou0q 2vdino jeu 

-19}X9 JO aInZowly punodwog = ‘spunom s[dy[nNyV 
sndivopjawu Jo 
wed pue sndino sjoymM SuIA[OAUL punomM odie] 





cOL 


8-001 


Or-¢ 8-V0L 
snueyoq 


00 LOL 











*0}0 ‘suolgvol|dui0g ‘puno A, 





‘panuyuor—Sasvd dO ATaVL 











| OL9DG 


£066 
GE9G 
99FSG 


8Lksn 





PPD 
o1doos 
-O1OTUI 

aod 


punoa 
194s 
| ange | ~ 8 
elajoeq |-aadway, | punoa 
jO "ON | gousuns 
:sisdag | = 


To 


peqqrupe 

| Weta 

| punoa 

| Joye 
sk{eq 


| 
| 
| 
| 
| 
| 
| 
| 
| 








461 


WAR WOUNDS 


fant 
= 
EH 
Soo 
— 
Fe 
Z, 
— 
= 
© 
H 
Z, 
=} 
= 
H 
= 
ca 
aa 
H 








Jauvaja yonuU puNoAA 
SuIsO[D PUNOAA 


Aep yIIL uorun Arew 
-uqg ‘dn umos punoy 


quasaid [[I9s snuts 
ds0q ‘uva[d PUNOAA 


au0q 0} 
snuig ‘Ayzeay puNnoA 


g[L194s puew UBIO PUNOAA 


poos uol}Ipuod [eB19UN+) 
*A[MO[S Suluvsfo PUNOAA 


uva]d PUNoOAA 


Ay qeoy 
AIOA pue a[1194s 
ysowlye punom Y49073ng 


uOISsIUpe 
aye Aep YOR pornyng 


a[l4194s 
pue Arp oynb punoa 


snuls 
[rewg ‘uvajd spunoAa 
snuis ON ‘Aip 
puev ues, 3zinb punoaa 


peAouldd 
SdIN}NG *painyNs punoAA 


snuls 
ON *pasojo punoAa 


Teroygaodns 
pue uvojo SpunoAa 
Tat eaanemmaalil 


dn umasg 


auo0q 0} 


enimac -KwIpsan nimnnsaa 








ayo[dwoouyT 


L 


9¢ 


9}9[dw00uy 


Or 


ayo[dwoouy 


oyo[dwoouy 


3yo[duwioouy] | 


cI 





It 


8. 


Al 





OF 


anardimnaArrr | 


8a 
TTT 


St 


oz 








"S'9'9 }® padoudl yuOUT 
-Sely [BJP «°° YI09IN WoT UI puNOM svoURIQUy 


eer yoozypn We JO puno“jA 


‘ul Z WNoge snuIs YY ‘puNnoM Yyoo34Nq [[eWS 


wnyr Jo yodse 101104 
-sod 0} Sutpez] ‘daap ‘ur g *y0033nq Jo punoA 


punoy you Apoq usia104 
‘unyt Ysnory, pue 0} UMOP SuIssed punoAA 


yoo}Nnq Ysnoiy} 
UX “YSyZ Jo yoodse s9uul UO puNomM soURIzUAT 


posodxo 
suog = ‘julof del[I-o10Ks Jo JaAa] ye UWINIOD [eIq 
-d}19A JO apis JS uo “ul ZX g ‘pUuNOM osIe'T 


pouojiod Auroysojog = ‘soyouryds [eusis}xo 
pue snue SUIA[OAUI *49033Nq 79] JO punomM I51e’'T 


PeNuUlQUODSIP UGIZNIOS UTYVQ, *pot} 9eBI]T [UII 
-uy ‘Adoqie [eoyn[s wo saseyowewy Are 
-puoov9s OM], ‘*‘poaAowsr Apog usIeIOg «= *wnyL 
0} UMOp Sulssed ‘paa]q 0} poulfoUl ‘puNnoM 99.107] 


a1gaj1aa Lpqunz Jo sassa00id snourds 


| jo pue wnyt jo 4sa10 Jo ainyoely punoduiog 


stAjod wojy poAowes Apoqg us1a10,y + *uN272 JO 


| ainqoeiy punoduio, *4o073nq WYSE Jo punoj 


WNLIDS JO aInzoriy punodwo) 


P2AOUWIII BUOG BSOO] 9UIOG 
°$19)D2 SO JO dINJoRsy poynuTWWO. punoduio) 


poAoulal [esiezeyou pasodxiyT 
*pasodxo ppsinjojaw jo yaed ‘paaouwial xnq[ey Jo 
sasunjoyd |[e 690} SIq SuUIAOWsI puNnoM o51e'T 


30} 
puodas Jo runjpyd a[pprur Jo ainqovly punoduiog 
quow}eve1} Sulinp padofaasp 


SOSS9OSqGB [BIDADG *s7PVSuyjDJaUt 194YNO E 3YyI JO 
oiInyOBRBA punodurog *gooj Jo punom prFrB190u'J 
—— 





O¢-08 | 























pereaourss 


xn{[eVy Jo sasunzoyd |e ‘sajosnur jo uOoIqzeIs0N"] 


ee ee E9WNnC 1999999909008 TVS? WII? ex Tr ATMnIAWDT FT 








rT cas aD 












462 THE BRITISH JOURNAL OF SURGERY 





GUNSHOT WOUNDS OF THE KNEE-JOINT: A REPORT 
ON 100 CONSECUTIVE CASES. 


By Captain E. TISSINGTON TATLOW, R.A.M.C. (T.) 


Durinc the past twelve months, the treatment of gunshot wounds of the 
knee-joint at the clearing stations has improved very considerably, thus 
simp!ifying the problems presented to the surgeon at the base hospital. This 
improvement must be attributed largely to earlier operation, complete removal 
of damaged and infected tissue, and in consequence the ability to close the 
wounded joint completely. At one time it was a rare event to see a case of 
a grossly injured knee-joint admitted at the base completely sutured; of 
recent months this is almost the rule. 


STATISTICAL SUMMARY. 


The cases in this series have been under my treatment at a base hospital 
this year. Of the 100 cases, 2 died, both after amputation ; 4 were success- 
fully amputated ; 9 were successfully resected ; and 12 were unoperated upon. 
The remaining 73 were evacuated to Hagland, after operation either at the 
base or at the clearing station, with a normal temperature, and either healed 
or granulating wounds, or at most a small discharging sinus. 


Varieties of Lesion.—The lesions of the knee-joint may be grouped under 
five headings, referred to in detail below, as follows :— 


Tear of the capsule only ‘ 1 9 cases 
Through-and-through wound without bone injury ss 2 45 
Through-and- through wound with bone injury .. a SS » 
Retained foreign body in the joint without bone injury .. 24 =, 
Retained foreign body with bone injury e oe we 3s 


Missile.—With regard to the nature of the projectile, the figures are as 
follows :— 


Revolver bullet ee a 1 case 
Machine-gun bullets’ .. “ie 4 cases 
Rifle bullets .. we ats D ss 
Shrapnel balls : sh oD “y 
High-explosive fragments BN ‘(ar 


The term ‘ high-explosive fragment’ is used to include fragments of 
shell, bombs, and grenades. 


Organisms.—Cultures of the fluid of the joint were made in 37 cases, with 
the following results :-— 


No organisms grown .. 5 17 cases 
Streptococci .. Ae ie iS =. 
B. perfringens pi - > ws 
Staphylococcus aureus .. oe Bic 
Staphylococcus albus .. ‘ 1 case 


Diphtheroid (? contamination) . bs 
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It is of interest to consider the results of the 13 cases found to have a 
general streptococcal infection of the joint: 5 were resected; 5 were ampu- 
tated ; 2 had resections of the patella; 1 had Carrel-Dakin treatment and 
drainage. In the total series, only 11 cases were resected and 6 amputated, 
so the streptococcal infection may be seen to account for a large proportion 
of these. 

Of the 3 cases infected by the B. perfringens, in 2 the joint was resected ; 
in 1 a high-explosive fragment was removed, followed by B.I.P.P. treatment 
and suture. One case which was resected had, in addition to the B. perfringens 
infection, a severe fracture of the intercondylar notch, in which a large high- 
explosive fragment was imbedded. 


Tear of the Capsule only.—9 cases. 


Amputation 2 
Resection ] 
B.I.P.P. and suture 5 
Salt pack ; 1 


The two amputations and the resection were not diagnosed as being 
penetrating wounds of the knee-joint for some days after their being wounded. 
All the three were infected by the streptococcus. 


Through-and-through Wound without Bone Lesion.—13 cases. 


No operative treatment : < 9 
Excision of wounds and suture ae 4 


Foreign Body in the Joint and no Bone Lesion.—24 cases. 


Removal of the missile, B.I.P.P., and suture 
Removal of the missile, lavage, and suture 
Carrel-Dakin treatment .. - 

Formalin and glycerin injections 

No operative treatment for removal 

Salt pack 


mM INNO oO 


Bone Lesion involving the Knee-joint.—54 cases. 


Compound fracture of the patella 11 
Fracture of the shaft of the femur 5 
Fracture of both condyles 3 
Fracture of a single condyle. 20 
Fracture of the head of the tibia 10 
Fracture of the internal condyle and the outer head of the tibia. 1 
Fracture of the patella, external condyle, and outer head of the tibia 1 
Fracture of the patella and the inner head of the tibia ‘ 1 
Fracture of the patella and both condyles 1 
Fracture of the patella and the intercondylar notch 1 
Wounds of the Joint involving the Patella.—11 cases. 

Resection of the patella 5 ae a “ie ox 4 
Suture of the patella fragments a 1 
Cases treated conservativ ely after toilet, foreign body removal, and 

suture of capsule . = es - es 6 


The four cases of the resection of the patella are reported to be walking, 
with stiff knee-joints. The case of patella suture resulted in ultimate necrosis 
of the patella, with a stiff knee. 
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Wounds of the Joint involving the Shaft of the Femur.—5 cases. 
One had a rifle bullet in the shaft. 
A final report has only been received concerning two of these cases. 
Both have mobile knee-joints. 


Wounds of the Joint involving Both Condyles.—3 cases. 


Treated conservatively > I 
Resection of the joint _ 2 


Both resections had bony union on evacuation. One was performed for 
fracture of the condyles and intercondylar notch, with B. perfringens infec- 
tion; the other was a primary resection for severe comminution of both 
condyles, performed at the clearing station seven hours after the time of 
wounding. 


Wounds of the Joint involving One Condyle.—20 cases. 
a. External condyle.—7 cases (slight bone injury 4; severe 3). 


Treated conservatively - 4 
Amputation ae Be 1 
Resection of the joint i 2 


Two were evacuated with minute foreign bodies remaining in the 
condyle. 

b. Internal condyle.—13 cases (slight bone injury 4; severe 9). 

The entire series were treated conservatively. One was evacuated with 
a shrapnel ball remaining in the condyle, and one with multiple high-explo- 
sive fragments in the joint. 


Wounds of the Joint involving the Head of the Tibia.—10 cases (severe 
bone injury 3; slight 7). 


Amputation a ‘n 1 (died) 
Joint resection Ae 2 
Treated conservatively oe cf 


Wounds of the Joint involving Several Bones.—5 cases. 

Two of these were amputated: one a case of fracture of the patella, the 
external condyle, and the outer head of the tibia (in this case osteomyelitis 
of the shaft of the femur developed); the other a case of fracture of the 
patella and both condyles (here an acute streptococcal arthritis was present). 
Two other cases are reported to have a fair degree of mobility and to be good 
functional results : one a case with a severe fracture of the internal condyle 
and of the outer head of the tibia ; the other a case of a fracture of the patella 
and the head of the tibia. The fifth case, a fracture of the patella and the 
intercondylar notch, is still in the hospital; the patella was resected at the 
casualty clearing station, and the bone cavity treated with B.I.P.P. 

Thus, of the 54 cases with a bone lesion, 1 died after amputation, 4 were 
successfully amputated, and 7 had resections performed ; all the resections 
have been evacuated to England with good union, and 3 are reported to be 
walking well. Of the other 42 cases evacuated on their splints, 13 reports 
have been received: 7 cases have stiff, useful knee-joints (4 of these were 
cases of resected patella, 1 a case of fractured patella which was sutured 
and subsequently necrosed, 1 was a case of a fractured condyle); 7 cases 
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are reported to have mobile knee-joints (2 were fractures of the shaft of 
the femur, 1 was a fracture of the patella and head of the tibia, 1 was 
a fracture of the internal condyle and the head of the tibia, 2 were fractures 
of the internal condyle, and 1 was a fracture of the head of the tibia only). 

Of the 100 cases, 12 did not undergo any operation. Of these, 10 were 
cases with through-and-through wounds (8 of these had fractures of the 
shaft of the femur, 1 had a fracture of the head of the tibia, and 1 a 
fracture of the condyle) ; 2 of the cases had retained foreign bodies (one, 
a shrapnel ball in the internal condyle; the other, multiple minute high- 
explosive fragments in the joint). In 6 the wounds were caused by rifle 
bullets, in 3 by shell fragments, in 2 by machine-gun bullets, and in 1 by a 
shrapnel ball. 

In the series, 68 cases were operated upon at the clearing stations. Of 
these, 35 were completely closed ; these cases required no further operative 
treatment, with two exceptions—in one case a revolver bullet was left in, 
and had to be removed; in another, a general infection of the joint with 
the Staphylococcus aureus supervened, necessitating opening up. 

Of the 34 cases operated on at the base, 14 had had a previous operation 
at the clearing station ; 20 had had no operative treatment. Of the 20 cases 
unoperated upon at the clearing station, 3 were amputated, 5 resected, 2 
had resections of the patella, 6 had operations for the removal of foreign 
bodies, 1 had wound enlargement, 1 had a tear in the capsule excised and 
sutured, 1 had an exploratory operation, and 1 was treated by repeated 
aspirations. Of the 14 cases which had been previously operated upon, 2 
had foreign bodies removed which the casualty clearing station had failed 
to find, 3 were amputated, 4 had open wounds which had to be enlarged, 1 
had an abscess evacuated outside the joint, 1 had a sutured joint opened up, 
and 3 were resected. 

That is to say, the clearing stations sent down 100 cases of gunshot 
wound of the knee-joint ; 68 had been operated upon there—of these, 14 
required re-operation; 382 were unoperated upon—of these, 20 required 
operation. 


TREATMENT. 


I propose briefly to discuss some of the problems which arise in con- 
nection with gunshot wounds of the knee-joint at the base hospital. 

Some of the cases arrive, several days after being wounded, with the 
foreign body in the joint, either with or without a fracture. Is the foreign 
body to be removed or to be left in? The answer must depend on the size of 
the missile and its situation. A foreign body deep in the shaft of the femur, 
or in a condyle, or the head of the tibia, in a case where the joint is quieseent, 
can well be left alone. Where there is a large foreign body free in the joint, 
or protruding out of the bone into the joint cavity, it must be removed. 

The question then arises: Should the missile be removed at once, or should 
an expectant attitude be adopted, and the foreign body removed weeks or 
months later when the joint is ‘quiet’? It is impossible, of course, to make 
an absolute rule, but my practice has been to remove any such foreign body 
of large size immediately. The operative procedure has included excision of 
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the track, employment of a fresh set of instruments for the removal of the 
foreign body, a gentle mechanical flushing of the area in which it lay, the 
placing of a small quantity—about 15 grains—of bismuth, iodoform, and 
paraffin paste into the joint and, whenever possible, the suturing of the capsule 
and the entire closing of the wound. Special attention should be paid to 
any bone injury, and after careful curettage, B.I.P.P. is placed in the resulting 
bone cavity. 

The other most frequent, or at any rate most pressing, problem at the 
base is the treatment of cases of general arthritis of the streptococcal variety. 
Such cases, when treated by a posterior drainage operation—more especially 
when there was a bone lesion—did badly in my hands, and in the present 
series I have attempted resection of the joint rather than this form of drainage. 
The resection includes the patella, but all the synovial membrane possible 
is left to act as a protective barrier. After resection, the operation area is 
treated with B.I.P.P., extension is applied, and a gauze pack is placed 
between the bone ends. After a lapse of some three to seven or even ten 
days, depending on the pulse-rate and general condition of the patient, the 
pack is taken out under nitrous-oxide anesthesia, the extension removed, 
and the bony surfaces are allowed to come together. Some cases, after the 
removal of the pack, have required irrigation daily for suppuration about the 
resection ; but with the exception of two cases amputated, to which I shall 
refer later, this has cleared up, and bony union has resulted. Fixation after 
resection is important. There is a tendency for the lower end of the femur 
to slide outwards so that this bone and the tibia are not in the same straight 
line. This displacement can be overcome by the use of a short Robert Jones 
crab splint, in which the limb rests, and which is itself placed on a Thomas 
hip splint. For this suggestion I am indebted to Captain R. C. Harkness. 
Osteomyelitis has not supervened in any of the cases. 

I am only too well aware that resection performed later than the third 
or fourth day is a ‘second best’ operation ; the ideal procedure would be so 
to treat every case at the clearing station that secondary resection would be 
unnecessary. This notwithstanding, it would appear that in the case of a 
severe streptococcal infection—especially in the presence of a bone lesion— 
resection gives a more certain result than does posterior drainage. 

It would appear to me that in any case where there is a general acute 
streptococcus infection and a bone lesion, resection is a justifiable operation ; 
and even in the cases where there is an acute infection of the long-chain 
streptococcus variety and no bone injury, the possibility must be considered 
of resection being a wiser operation than drainage, even when the latter is 
carried out by means of Campbell and Woolfenden’s method, with division of 
the heads of the gastrocnemius (vide Lancet, 1917, Aug. 11, 185). 

Acute arthritis due to the staphylococcus group can easily be treated 
by simple drainage methods. Where there is no bone injury, simple incision 
usually suffices ; if there is a bone injury, Carrel-Dakin treatment to the site 
of such injury gives the best results. 

Cases of pure B. perfringens infection of the joint are very amenable to 
treatment ; usually, after foreign-body removal and lavage, these joints can 
be sutured. 
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Pyzmic infection of the knee-joint by the streptococcus or other organism 
can be successfully treated by incision, mechanical lavage, the application of 
15 gr. of B.I.P.P., suture of the capsule, and skin closure. 

Aspiration has given bad results in my hands, both in 1916 and in the 
few cases thus treated in this series. If the effusion is sterile, it must be 
regarded as a protective effusion and left alone; if it is infected, it must be 
evacuated. Aspiration should not be used as a curative measure. Every 
effusion is needled for diagnostic purposes, and if sterile, is left alone to be 
absorbed, being considered a protective effort on the part of the joint. Non- 
absorption does not occur. 

It seems necessary to repeat what several other observers have noticed, 
namely, that absolute immobility is necessary. The fewer the dressings the 
better. Any operative procedure, short of resection, should be carried out 
without removing the limb from the splint. Every case of wound in the 
joint is best treated, for a time at any rate, on a Thomas splint with a fixed 
extension, using pulleys or not for the splint itself, as may seem advisable. 

Starting pains at night are an indication for tightening the extension. 
At first, if the joint appears quiescent and no pain is complained of, the limb 
is placed on the splint, and the extension bands are applied, but not tightened ; 
as soon as the knee ‘jumps,’ the bands must be tightened. Small plates of 
perforated zine laid on cross-ribbons of aluminium are the best supports, as 
they can be casily changed and the skin attended to by the ward sister with 
the minimum of movement. A Balkan support is necessary. 


CONCLUSIONS. 


1. Early operation, if the procedure be radical, and especially if the entire 
capsule can be sutured, results, in 94 per cent of the cases, in a sterile joint, 
and therefore in a successful issue. 

2. Where a pack or drain is used down to a tear in the capsule or to a 
cavity in bone, the results can never be depended upon. 

3. The removal of missiles from the joint within the first week, even in 
the presence of sepsis (other than that due to the streptococcus), can be 
followed by immediate suture, B.I.P.P. being used to aid sterilization. 

4. The Carrel-Dakin method is most useful for the treatment of bone 
lesions or septic peri-articular conditions. It is almost impossible to sterilize 
a severely infected joint by this method. 

5. In the presence of a general infection of the joint by the streptococcus, 
resection gives good results, even when performed in the second or third week. 

6. Cases with a severe bone injury should be treated more often than 
they are by an immediate primary resection of the joint at the clearing station. 
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[The semi-diagrammatic figures illustrating the article are made from the 
outlines of x-ray plates.—Ep. SEc.] 










Fic. 363.— Case 3. Fic. 364. — Case 6. Fic. 365.—Case 9. Wound 
Rifle - bullet} wound. Large high-explosive frag- by high-explosive fragment, 
Severe comminuted frac- ment passed through con- exposing cancellous tissue of 
ture of femur above con- dyle and joint and lodged internal condyle and _ inner 
dyles. in head of tibia. head of tibia. A. Cavity in 


femur. B, Cavity in tibia. 





Fic. 366.—Case 10. High-explosive Fic. 367.— Case 13. Patella 
fragment in outer head of tibia after completely divided by high-explosive 
passing through joint. fragment. 
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Fic. 368.—Case 16. Par- Fic. 369.—Case 21. High-explosive fragment lodged in 
tial fracture of shaft of femur internal condyle of femur posteriorly. 
by machine-gun bullet. 





Fic. 370.—Case 24. High-explosive fragment found loose in joint 
at operation. 
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Fic. 371.—Case 26.° Large high-explosive Fic. 372.—Case 46. Fracture of patella 


fragment lying in internal condyle of femur. by a large high-explosive fragment. The 
B.1.P.P. in superficial track. missile has been removed. 





Fic. 373.—Case 51. Fic. 374.—Case 55. Fic. 375.—Case 56. 
Large high - explosive Fracture of patella and Fracture of outer head 
fragment lodged in in- both condyles by high- of tibis  y rifle bullet. 


tercondylar notch. explosive fragment. 
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Fracture of patella 
by revolver bullet, showing bullet and many 


376.—Case 57. 








Fic. 377.—Case 79. Re- 


section of joint after high- 
explosive shell wound. 


fragments of lead in joint. 








Fic. 378.—Case 61. 
fragment which traversed the joint and lay deeply in the 
outer head. The left-hand illustration shows the joint 
after removal of the fragment and before resection, the 
right-hand one the joint after resection, and the outward 
displacement of the femur which followed it. 


Fracture of tibia by high-explosive 








Fic. 379. — Case, 82. 
Complete fracture of 
external condyle ! by 
high - explosive _ frag- 
ment. 
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| 
| 
| 
| 


High-explosive fragment lodged in 

outer head of tibia, traversing joint 

and cartilage on its way. (See 
‘ig. 366) 





| 
| 
| 













































PARTICULARS 
| i ] | | a oe 
CASE | DATE OF | a ee ORGANISMS TREATMENT AT 
No. | Wounp | as Bares OF InsuRy | FOUND | CASUALTY CLEARING STATION 
| | | | 
| | | | = - 
1 | 23.3.17 | High-explosive | Fragment entered to the outer side — | Wound excised. Joint irrigated) * 
| fragment the of the left patella, traversed the | _ and closed. Fragment not” 
size of a split suprapatellar pouch, and lay in the | found. B.1.P.P. applied. Wound 
pea quadriceps closed 
2 | 28.2.17 | Rifle bullet Foul-smelling transverse wound, lay- |Strepto- | Salt pack mh 
ing open the front of the right knee- | cocci 
| joint and fracturing the patella. | i 
| Much pus in the cancellous tissue | ' 
| of the patella and in the joint 
3 | 14.2.17 | Rifle bullet Through-and-through wound. En- | — Back splint 
trance 1 in. above and to the inner | 
| side of the left patella. Exit to | 
| | outer side of popliteal space. | 
| Severe comminution of femur above 
| | condyles. (See Fig. 363) 
| im 
4 | 21.3.17 | High-explosive  Through-and-through wound of left | — | Track excised. Entrance wound” 
| | shell supra-patellar pouch. Entrance | sutured. Exit wound packed ‘ 
| | above and to outer side of patella. | 
| Exit through biceps femoris | 
| 4 
5 | 20.3.17 | High-explosive Penetrating wound, outer side of left = | Wound excised. Foreign body 
shell knee. Fragment lying in supra- | removed. Joint lavage. Su- 
patellar pouch | ture of capsule. B.I.P.P. ap- 
| | plied. Skin suture 
| | R : | 
6 | 28.38.17 | High-explosive | Large fragment perforated the right | — | Wound of entrance excised, | 
shell external condyle, traversed the | | external condyle trimmed, and | 
joint, and lodged in the inner head | fragment removed from inner} 
| of the tibia. (See Fig. 364) head of tibia. Joint lavage and | 
| treatment of wound with) 
| | B.I.P.P. Complete closure [ 
7 | 28.3.17 | High-explosive | Fragment entered right suprapatel- | — | Wound excised. Fragment re- 
shell lar pouch externally moved. Eusol lavage. Capsule} 
| sutured. B.I.P.P. applied. Skin | 
closure 4 
| | | i 
8 | 27.3.17 High-explosive Large entry wound, 8 in. long, on | Strepto- | Large area of vastus externus § 
shell | outer side of right thigh. Frag- | cocci and quadriceps excised for gas | 
ment lay on internal condyle. | gangrene. Counter-incision | 
Large tear of joint capsule made over internal condyle.’ 
| Fragment removed. Drainage 
| tube, 4 in. in diameter, passed 
through the joint. Massive 
| | salt pack applied 
| | | 
9 31.3.17 | High-explosive | Entrance above and to inner side of | Excision of wound. Condyle 
shell right patella, entering joint, expos- | laid bare. Salt pack 
| | ing eancellous tissue of internal | 
| condyle and of the inner head of | 
the tibia. (See Fig. 365) | 
| | ] 
10 9.4.17 | High-explosive | Entrance wound at level of centre | Strepto- | Nil 
shell of right knee-joint externally. | cocci 
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ce wound | 
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excised, 7 
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ym. inner | 
vage and | 
d_ with) 
sure 


nent re- 
Capsule 
ed. Skin 
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| for gas | 
incision © 
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Drainage 
*, passed 
Massive 
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TIME FROM 
RECEIPT OF 
WOUND TO 
OPERATION 


Same day 


Six days 


Same day 





WOUNDS 
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TREATMENT AT BASE 


COMPLICATIONS 


| CONDITION ON EVACUATION 


RESULT 








Same day | 


One day 


One day 


One day 


Same day 


Four days 


| 








Extension and Thomas 
splint applied 


6.3.17. Resection of the | 24.3.17. 
tension abscess in | 


patella. Operation area 
douched with saline. 15 
gr. of B.I.P.P. applied. 
Partial suture 


Thomas splint and exten- 
sion applied 


Pack removed 


Extension applied 


14.4.17. 
the joint opened 


Salt pack removed. Large 


quantity of pus tracking 


in every direction. 
3.4.17. Operation. Wounds 
cleansed. 
placed in position. 
25.4.17. Counter-opening 
on inner side of thigh for 
continued suppuration 


Pack removed. Carrel- 
Dakin treatment for three 
weeks 


13.4.17. High-explosive 
fragment removed. Cavity 
treated with B.I.P.P. 

16.4.17. Resection of knee- 
joint 





| 
| 


| 


Carrel’s tubes | 


Nil 


Small ex- 


vastus externus 


Nil. Sequestra re- 
moved in England 


Nil 


Nil 


Abscess outside Extensive abscess in 


vastus externus 


Through-and_ 

through wound of | 
Col- | 
lapse of both lung | 


right loin. 


bases 


Nil 


Nil 


| 

| 

| 10.4.17. No effusion. Tem- 
perature normal. Wound 

| healed. Fragment in situ 

| 

| 

| 

| 


24.4.17. Wound granula- 
ting. No discharge. No 
effusion. Temperature and 
pulse normal 


union in 
Wounds 


15.4.17. Bony 
good position. 
still discharging 


| 

8.4.17. No effusion. Wounds 
granulating. Suture line | 
healed. Temperature nor- | 
mal | 








8.4.17. Wound healed. No | 
effusion | 


| 
Wound healed by first inten- | 
tion. Temperature and | 
pulse normal | 
| 


| 
| 


18.4.17. No effusion. Wound | 
granulating. Temperature 
normal | 


18.5.17. Wounds granula- | 
ting. Temperature normal | 
| 


| 7.5.17. Wound granulating. 
| ‘Temperature normal 


| 

| 11.5.17. 
| cept at external extremity 
| of incision. Bony union 
| 


Wound healed ex- 





| 


Continued on next page. 


Stiff knee 


Can flex knee to 
right angle 


6.6.17. Some mobil- 
ity of joint. Walking 
without crutches 


27.8.17. Stiff knee. 
Walking well 


Wound healed. Mo- 
bility to 40°. Walks 
well 


19.7.17. Ankylosed 
knee. Good result. 
Still using crutches. 

4.9.17. Walking with- 
out crutches 
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| | 

CASE | DATE OF a | eee en 
=? < MISSILE Né ) OF IN 

No. | Wovunp MISSILE | NATURE OF INJURY 


ORGANISMS TREATMENT AT 
FOUND CASUALTY CLEARING STATION 


— _— iy | 


Tei vacnwniht t+ RIN a 
\ \ 





| 
| | 
11 | 9.4.17 High-explosive | Large spear-shaped fragment perfor- | Staphylo-| Joint opened and _ fragment 





shell | ated right knee-joint just below | coccus searched for (through an error), | : 
patella, and remained protruding | aureus | Formalin and glycerin inject} 
| through skin. Removed at field | Skin sutured 
| ambulance | i 
| | | 
12 9.4.17 | Machine-gun | Right knee: entrance wound below | — | Salt packs and excision of track, | T 
bullets and behind head of fibula; exit | | B.IP.P. to internal condyle, | 
wound in front of the internal con- | Wound packed. Remainder of | 
dyle ; fracture of condyle, and joint | wound sutured. B.I.P.P. ap. 
traversed. Left knee: through- | plied to fractured remains of | 
and-through anteroposterior wound, | head of left fibula. Pack ap. * 
entrance anteriorly ; fragments of | plied 
head of fibula blown out through | 
| posterior wound; left knee-joint | | 
not involved, unless through com- | | 
munication with fibular articulation | 
13. 9.4.17 | High-explosive Large irregular gangrenous wound | Strepto- | Salt pack , 1 
shell over left knee-joint, with patella cocci ‘ 
completely divided and lying in a | 
pool of pus. (See Fig. 367) 
14 11.4.17 | High-explosive Capsule of left knee-joint torn by | Sterile | Splinting 
shell fragment of high-explosive shell | effusion 
which penetrated ligamentum | 
patelle. Fragment fell out after 
tearing capsule | 
15 | 144.17 | High-explosive | Entrance wound behind head of right | — (Notes lost.) Anterior exit) ( 
| shell fibula. Exit external to patella | wound excised and _ sutured,, | 
anteriorly. Laceration of external | evidently 
condyle. 
16 28.4.17 | Machine-gun Entrance and exit wounds of right | — Wounds excised. Capsule 
bullet suprapatellar pouch. Femur frac- | | sutured. Entrance wound 
tured in its inner half but without | | closed. Exit wound packed 
complete loss of continuity. (See | _ down to bone 
Fig. 368) | 
17. 14.4.17 | Machine-gun Anteroposterior penetrating wound | — | Splinting 
bullet of left femur above condyles, with | 


two fissures radiating upwards. | 
Entrance 1 in. above patella ; exit, | 
popliteal space at same level. | 
Suprapatellar pouch involved 


18 29.4.17 | Rifle bullet Entrance wound just above left | Exudate  Splinting 
patella near mid-line. Bulletlodged| sterile | 
in shaft of femur | 


19 28.4.17 | Shrapnel ball | Entrance wound to outer side of left | Strepto- Nil 
knee. Ball traversed joint and | cocci 
lodged deeply in external condyle | 











RS OF 
ee  |eapaaeecneeees 
‘TIME FROM 
RECEIPT OF | 
‘TION WoUND TO 
OPERATION 
———_—.. 





fragment’ Same day 
aN. error), |. 


injected, 





+ Two-and-a 








of track, 
condyle, half days 
ainder of | 
P.P. ap- | 
nains of | | 
ack ap- * | 
| 
| 
| 
_ Three days 
4 
Five days 
or exit i One and a 
sutured, , half days 
psule Eighteen 
wound hours | 
packed | 
| 


Three days 


CASES— continued. 








XJUNSHOT WOUNDS OF THE KNEE-JOINT 


TREATMENT AT BASE 


COMPLICATIONS 





Hyperchlorous washing after 
removal of stitches 


21.4.17. Salt pack replaced, 
and again on 26.4.17 


Resection of patella. Gan- 
grenous’ tissue excised. 
Pus swabbed out of joint 
and eusol douche used. 15 
gr. of B.I.P.P. applied. 
Partial suture 


Wound excised. B.I.P.P., 
gr. 15, placed in joint. 


Capsule sutured. Wound 
closed 

Nil 
Repacked 

Nil 


| Operation performed owing 


to a-ray error. Bullet 
reported in joint, whereas 
it was in femur. Joint 
closed. Bullet not removed 


1.5.17. Ball removed. 
Cavity cleansed. B.I.P.P. 
applied. Partial suture. 

7.5.17. Resection of joint. 

24.5.17. Amputation 








Copious _ purulent 
exudate 


Chronic suppuration 
about suture line 


High-explosive frag- 
ment removed from 
cavity in left ham- 
strings 


Entrance and exit 
wounds of left 
thigh 


Nil 


Patient developed 
confusional insan- 
itv with melan- 
cholia. Amputa- 
tion was done be- 
cause he was con- 
sidered to be a bad 
subject for the 
lengthy treatment 
which a resection 





necessitates 
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CONDITION ON 
EVACUATION 





7.5.17. Small sinus. 
perature normal 


Tem- 


RESULT 





25.8.17. Mobile joint. 
Walks well. 





19.9.17. ‘* Will be fit 
for service in two 
months ” 

30.4.17. Wound healed, noe 

excepting track to internal 

condyle where fracture 

lies. Temperature nor- 

mal. No effusion 

28.5.17. Wounds granula- | 28.8.17. Knee stiff. 


ting. Temperature normal 


30.4.17. 
Wound healed 


26.4.17. 
Wound healed 


10.5.17. 
ting. No effusion 


20.4.17. Temperature nor- | 3.8.17. A 


mal. No effusion 


No effusion. 


No effusion. 


Wound granula- 


Is walking well 


12.9.17. Some degree 
| of mobility. Still 
| under treatment 





3.9.17. *“* Very limited 
movement in knee ; 
a useful limb ” 


perfectly 
mobile knee - joint. 
No shortening of 
limb. Re-classified 
C3 





25.5.17. Wound healed. No | 24.8.17. Good mov- 
effusion. Temperature nor-| able joint 


mal 


Stump clean 


| 
| 


Amputation 





Continued or next page- 
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MISSILE 


NATURE OF INJURY 


| ORGANISMS 
|  FouNnb 


TREATMENT AT 
CASUALTY CLEARING STATION 




































| 
CASE | DATE OF | 
No. WOUND | 
| 
20 | 15.4.17 
21] 3.5.17 | 
| 
| 
22 | 3.5.17 
23 | 3.5.17 
| 
24| 9.5.17 
25| 5.5.17 
26 | 9.5.17 | 
27 | 9.5.17 
28 | 3.5.17 
29 | 19.5.17 | 





High-explosive | 


shell 


High-explosive 


shell 


Rifle bullet 


High-explosive 
shell 


High-explosive 
shell 


High-explosive 
shell 
High-explosive 


shell 


High-explosive 
shell 


High-explosive 
shell 


High-explosive 
shell 


which had its cartilage torn. 
Fig 369) 


Large laceration to outer side of 


right knee-joint. 
patella exposed. 
in calf 


Condyle and 
Multiple wounds 


| Entrance wound to inner side of left 
internal 
fragment the size of a shilling lying 


condyle. High-explosive 


| Strepto- 
cocci 


in joint behind internal condyle, | 


| Entrance wound below and internal 
to inner head of left tibia. 
versed head of left tibia and found 
exit via ligamentum patelle ; joint 
penetrated 


Tra- 


Large area of skin removed on outer 
side of right knee-joint by high- | 
explosive fragment. 
ternus lacerated. Joint penetrated 
by a tear of the capsule 


Entrance wound to outer side of 
right knee 1 in. above head of 
fibula. 
terior to external condyle. 
Fig. 370) 


Large fragment lying pos- 
(See 


| Severe compound fracture of left 
patella with penetration of joint 


| Entrance wound internal to centre 
of left patella the size of a sixpence. | fringens 
Large high-explosive fragment lying | 
deep in internal 
Fig. 371) 


condyle. 


Through-and-through wound of left | 
knee, with compound fracture of | 
outer articular half of external con- | 
dyle | 


Minute wound to inner side of left 
patella. 
lying in joint 


High-explosive fragment 


in infrapatellar 


(See | 


| Strepto- 
cocci 


Vastus ex- | 


B. per- 


(See | 


| 
| 
| 
| 
| 


| 


| sterile 
| 


Carrel-Dakin, but the fact that 
the joint was involved was not 
appreciated 





Nil 


Nil 


| Wound cleansed. Penetration of 
knee-joint not discovered 


Nil 


| Resection of patella. 
| of joint. Salt pack 


Irrigation 


Packing placed in track witli 
B.I.P.P. No operative proce- 
dure 


Excision of track. B.LP.P. 

| placed in joint. Suture of 
capsule. Wound closed 

| 


| Removal of high-explosive frag- 

ment. Joint treated with 2 per 
| cent formalin and _ glycerin. 
| Capsule sutured. Wound closed 


| | ‘. 
Wound to inner side of right knee. | Effusion | Joint opened widely. Foreign 
Fragment lying 
pouch to outer side of joint 


Saline douche. 
Capsule 


| body removed. 
| B.1.P.P. applied. 
| sutured. Skin closure 


| 
| 
| 


\ 





Tr) 





RS OF 





TION 


a 





fact. that 
was not 


ration of I 


CASES—coniinued. 





TIME FROM 
RECEIPT OF 
WOUND TO 
OPERATION 





Same day 


Three days 


- 
| 


TREATMENT AT BASE 








| 
| 


Five days | 





ed 


rrigation 


ck witli 
e -proce- 


B.I.P.P. 
ture of 
1 


ve frag- 
ith 2 per 
zlycerin. 
d closed 


Foreign 
douche. 
Capsule 








Three days 


Same day 


Three days 


Same day 





Two days 


Same day 





| -10.5.17. 


18.4.17. Multiple incisions 
in calf. High-explosive 
fragment removed. Carrel- 
Dakin treatment con- 
tinued. 

4.5.17. Resection. 

23.5.17. Amputation 


Removal of high-explosive 

fragment through pos- 
terior incision. B.I1.P.P., 
gr. 15, placed in joint. 
Capsule sutured. Original 
wound excised 


Splinting 


8.5.17. Lateral incisions 
into joint, and eusol wash. 


B.L.P.P., gr. 15, placed in | 


joint. 
Resection of joint 


Removal of foreign body. 


GUNSHOT 





WOUNDS 





COMPLICATIONS 


Necrosis of the 


femur was_ the 


have been success- 
ful 


Nil 





| 


3.6.17. Secondary 





patellar pouch 


Nil 


B.1.P.P., gr. 15, placed in | 


joint. 
Wound closed 


19.5.17. Carrel-Dakin treat- 


Suture of capsule. 


ment. Counter-incision at | 


apex of Scarpa’s triangle 


High-explosive fragment 
removed. Cavity in con- 
dyle cleansed. B.I.P.P., 


gr. 15, applied. Suture of 
capsule and of wound 


Nil 
Nil 
Splint and extension 
applied 


Lacerated wound of 
left deltoid 
biceps; alsowound 
of face 


Superficial wounds 
of left chest and 
buttock 


Nil 


Nil 


abscess in supra- | 


and | 


OF THE KNEE-JOINT 
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CONDITION ON 
EVACUATION 


Stump healed 


bared shaft of the | 


ground for ampu- | 
tation ; possibly a | 
wider removal of | 
the femur might | 


31.5.17. Temperature nor- 
mal. Noeffusion. Wound 
healed 


9.5.17. Temperature nor- 
mal. No effusion 


6.7.17. Bony union. Wounds 
granulating 


17.6.17. Wounds granula- 
ting. Temperature normal 


| 86.17. Wound healed. No 
effusion. Temperature 
| normal 


| 6.6.17. Wound healed. No 


effusion. Temperature 
normal | 
28.5.17. Wound healed. 


No effusion. Temperature 
normal 





| 14.6.17. 


Wound healed. 


| Developed 


No effusion. Temperature | 
| normal 
| 


| 


Wound healed. No | 


! 7.6.17. 
| effusion. Temperature | 
| normal 


RESULT 
Amputation 
28.8.17. Is walking. 


Some mobility. Still 
having massage. 
12.9.17. ‘* He has a 
good mobile knee- 
joint, but not per- 
fect ”’ 


Flexion to a_ right 
angle. Good func- 
tional limb. Is back 
with his regiment 


12.9.17. Is walking, 

but still uses sticks. 
10.10.17. Is walking 
well without aid 


28.8.17. Mobile knee, 
but still on crutches 


Stiff knee 


femoral 
thrombosis after 
first massage in 
England. 


| 3.9.17. Still in bed 


Continued on next page 
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PARTICULARS 0} 








NATURE OF INJURY 


ORGANISMS TREATMENT AT 
FOUND CASUALTY CLEARING STATION 


| 












| 
CASE | DATE OF 
No. | WOUND 
| 
30 | 25.5.17 
31 | 28.5.17 
32 | 2.6.17 
33 | 3.6.17 
34 | 28.2.17 


36 4.2.17 
| 

7 8.2.17 

38 | 10.2.17 

39 8.2.17 
| 

40 (2) 


35 | 13.12.16 | 





i 


| 


| 
| 
| 
| 


| High-explosive 


High-explosive 
shell 


High-explosive 
fragment, 3in. 
x 5in. 


Machine-gun 
bullet 


High-explosive 
shell 


High-explosive 
shell 


High-explosive 
shell 


shell 


High-explosive | 
shell | 


| 
| 


High-explosive fragment traversed 
left patella, fracturing the external 
condyle and outer head of tibia 


| Ligamentum patelle and joint cap- 


sule torn. Fragment fell on the 
ground 


_ Through-and-through wound of right 


knee-joint, traversing both condyles 
and causing a fissured fracture into 
the joint 


High-explosive fragment the size of 

a pea lay in left suprapatellar 
pouch. Entrance wound above 
and outside left patella 


| Multiple wounds of left thigh, both 


buttocks, both legs, both knee- 
joints. All wounds small 


Multiple minute penetrating wounds 
about left knee-joint 


| Compound fracture of left internal 


condyle involving joint 


| High-explosive fragment penetrated 


left knee-joint, fracturing patella 
and lying in head of tibia 


High-explosive | Entrance wound to inner side of left 


shell knee-joint. Fragment lying pos- 
tero-internally to internal condyle 
| 
Bullet | Through-and-through wound of supra- 


patellar pouch, with compound 
fracture of right femur 


Shrapnel ball _ Entrance wound 1 in. above centre 


| 


| 


of right patella. Shrapnel ball 
lying at level of joint centre under 
external lateral ligament 








— —————___ 








— External wound excised. Latera| 
meniscus removed. Damagej 
bone chiselled away. Patelk 
removed. Area treated with 
B.1.P.P. Pack externally. Re. 
mainder of wound closed 


=F 


— Wound ‘excised. Track treated 
with B.I.P.P. and sutured 





















— Entrance wound excised dow} T 
to bone. Joint washed out and 
closed. Area treated with 
B.I.P.P. Exit wound packed 
down to bone 





Diph- Nil T 
theroid | 
bacillus 
Effusion Nil F 
sterile 


Strepto- | Splinting. This case was treated | 

cocci by aspiration and by injection 
of iodoform and glycerin up to 
26.12.16 


— Joint washed out with saline. 
Comminuted bone removed. 
Capsule sutured. Salt pack 
down to fracture 


— Joint washed out with eusol.] S 
Capsule sutured after removal 
of foreign body. Salt pack 
down to tibial wound 


— Joint explored. Foreign body} § 
not found. Eusol and _ ether 


wash out. Suture of capsule. 
Wound closure 


Nil Wounds enlarged 


Nil Splint applied T 














ARS 0} 


‘ATION 


l. Later] 
Damagei 
- Patek 
ted with 
ally. Re. 
osed 


*k treated 
tured 


sed down 
d out and 
ed with 
1d packed 


s treated 
injection 
rin up to 


h_ saline. 
removed. 
It pack 


h_eusol. 
removal 
It pack 


m body 
id ether 
capsule. 











TIME FROM 
RECEIPT OF 
WOUND TO 
OPERATION 


Nineteen 
hours 


Twenty- 
three hours 


Three and 
a half 
hours 


Two days 


Four days 


Thirteen 
days 


Same day 


Same day 


(?) 


Three days 
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TREATMENT AT BASE 


31.5.17. Plug removed. 
16.6.17. Dead bone re- 
moved from head of tibia 
and condyle. 

18.6.17. Amputation 


Splint and extension ap- 
plied 


Repacked 


High - explosive fragment 
removed. Joint washed 
out. B.LP.P., gr. 15, 
applied. Capsule sutured. 
Skin closure 


4.3.17, 
Multiple incisions for gas 


gangrene. Both joints 
aspirated 
26.12.16. Posterior and 


lateral drainage. Carrel- 
Dakin treatment. 


19.1.17. Resection of joint 


Thomas splint and exten- 
sion applied 


Thomas splint and exten- 
sion applied 


Nil 


26.2.17. Wounds further 
enlarged. Carrel-Dakin 
treatment of joint 


Shrapnel ball removed. 


Joint treated by Camp- 
bell’s method of posterior 
drainage and with Carrel- 
Dakin solution 


5.3.17, and 8.3.17. 


COMPLICATIONS 


Chronic osteomyel- 

itis of shaft of 
femur, necessitat- 
ing amputation 


Nil 


Nil 


13.6.17. Anabscess 


outside the joint 
was opened 


B. perfringens in- 
fection of the flesh 
wounds 


Nil 


Nil 


Nil 


Entrance and exit 
wounds posterior 
cervical _ region. 
Foreign body in 
situ 


Prolonged sepsis 


Nil 











CONDITION ON 


EVACUATION RESULT 





Stump healed | Amputation 


12.6.17. Wound healed. 
Temperature normal. No 
effusion 


Mobile joint. Wears 
a bandage, but walks 
very well 


25.6.17. Noeffusion. Pack 
still in outer portion of 
wound. Suture line healed 
elsewhere 





29.6.17. Temperature nor- | 
mal. Noeffusion. Wound | 
granulating | 


No effusion. All wounds | Right thigh ampu- 


granulating tated in England. 
Still in hospital. No 
report as to reason 
for amputation 

7.8.17. Wounds granula- | 10.10.17. Back at old 


ting. Temperature normal | employment. Walks 
well. Two inches of 
shortening 

8.3.17. Wound granulating. — 
No effusion. Temperature 


normal 





All wounds healed | 12.8.17. Fair mobil- 
ity. Doing light 
duty with reserve 
battalion 
Wound healed. Temper- | — 
ature normal. No effusion 


Wounds granulating. Bony | 
union. No effusion 


Wounds healed. No effu- | 
sion. No temperature 


12.7.17. Good result. 
Flexion to a right 
Doing duty 
bat- 


| 

| angle. 
| with reserve 
| talion 
| 


Continued on next page. 
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C 
CASE | DATE OF _— a ORGANISMS TREATMENT AT : 
No. | Wounp en a ae Taper FOUND CASUALTY CLEARING STATION : 
( 
High-explosive | Large lacerated area of muscle laid | Strepto- | The tear of the capsule was not§ 
shell open on inner side of right knee- cocci observed at the casualty clear § ( 
joint. Wound of chest wall, and ing station. Large area off tic 
compound fracture of left clavicle tissue, 6 in. x 4in., Over inner 
side of joint was excised, and 
B.I.P.P. applied 
42 | 7.6.17 Shrapnel ball | Entrance wound in centre of left | Effusion | Nil 
| popliteal space. Ball lodged in | _ sterile 
internal condyle 
43 | 7.6.17 Shrapnel ball Entrance wound outside and below | Effusion | Ball removed. Joint irrigated.) 1 
left patella. Shrapnel ball lying | sterile Capsule sutured. —_ Entrance 
to inner side of joint wound excised 
| | 
44 | 3.6.17 | High-explosive | Many minute fragments in right | Effusion | Several fragments removed from} ¢ 
shell | knee-joint, right ankle-joint, and | sterile | knee-joint, one from head of 
| | leg | tibia, and one from head of 
| | | fibula. Wounds left open 
45 | 24.4.17 | High-explosive | Compound fracture of right patella, — | Suture of patella. Carrel-Dakin} 
shell with separation of fragments. | treatment 
Compound fracture of left tibia and 
fibula. Flesh wounds of left thigh 
46 | 8.6.17 High-explosive | Compound fracture of right patella, — Foreign body removed. Joint} T 
shell with penetration of a large high- | washed out with eusol. Capsule 
explosive fragment. (See Fig. 372) | sutured. Pack down to patella 
| 
47 | 2.6.17 High-explosive | Through-and-through wound of right — | Wounds enlarged. Carrel-Dakin{ § 
shell suprapatellar pouch | treatment ( 
48 | 6.6.17 Shrapnel ball Entrance below and internal to | Effusion | Excision of wounds (?). No 
right patella. Exit in region of | sterile | notes 
adductor tubercle 
49 | 7.6.17 Shrapnel ball | Entrance wound below and to outer | Effusion Nil T 
side of the right patella. Ball | sterile 
traversed joint and lay in vastus | 
externus at a higher level 
50 | 8.6.17 Rifle bullet Entrance wound 2 in. above upper | Effusion Nil 
border of left patella in mid-line. | sterile 
Exit at a level 3 in. lower and 
| slightly internal, in the popliteal | 
space. X rays show nil 
51 8.6.17 High-explosive | Entrance wound internal to centre | B. per- Nil 
shell | of left patella. Large high-explo- | fringens 
sive fragment buried deeply in 
intercondylar notch. (See Fig. 373) 
52 | 14.6.17 | High-explosive | Through-and-through wound to | Effusion | Wounds excised. Joint irrigated. 
shell inner side of right knee, penetrating | sterile Capsule sutured. B.I.P.P. to 
the capsule and causing wound of bony lesion 
internal condyle outside joint 
53 | 14.6.17 Rifle bullet Through-and-through wound of left —- Thomas splint and extension 
suprapatellar pouch 
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CASES—continued. 





TIME FROM 
RECEIPT OF 
WOUND TO 
OPERATION 


—— 


Five days 


(to opera- 


tion at base) 


Ten hours 


One day 


Four hours | 


Three hours 


Seven days 


(lay out) 


(?) 


Three days 


Two days 


Twelve 
hours 


| 
| 
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Nil 


Carrel-Dakin treatment 


Continuation of Carrel- 


Dakin treatment 


Packs re-applied 


Continuation of Carrel- 
Dakin treatment 


| Splint and extension ap- 


plied 
10.6.17. Shrapnel ball re- 
moved. Cavity excised 


and treated by B.I.P.P. 
Suture 


Splint and extension ap- 
plied 


10.6.17. 


Resection of joint 


Nil 


Nil 








TREATMENT AT BASE COMPLICATIONS 
12.6.17. Joint opened on | Duodenal ulcer. 
either side of patella. Hemorrhage 
Flavine irrigation. 
15.6.17. Amputation of 
thigh 
Splint and extension applied | Nil, except that 





foreign body is in | 


situ 


Nil 


Mild sepsis of all 


wounds 


Nil 


Nil 


Nil 


Nil 


Nil 


Nil 


| 
| 
| 
= 


CONDITION ON 





EVACUATION RESULT 
— 19.6.17. Death 
30.6.17. Temperature nor- -— 
mal. No effusion. Ball 
in situ 
28.6.17. Wounds healed. | 28.8.17. Some mo- 


No effusion. Temperature 
normal 


27.7.17. Wounds granu- 
lating. Normal tempera- 
ture 

18.6.17.. Wounds granula- 
ting 

26.6.17. Wound granula- 
ting. No effusion. Tem- 


perature normal 


| 80.6.17. Wounds granula- 


ting. No effusion. Tem- 
perature normal 


— 26.6.17. No effusion. Tem- 


perature normal. Wounds 
healed 


20.6.17. Wound healed. No 
effusion. Temperature 
normal 


26.6.17. No effusion. Tem- 
perature normal. Wounds 
dry 


31.7.17. Good bony union. 
Wound healed. Tempera- 
ture normal 


1.7.17. No effusion. Wound 








healed. Temperature nor- | 


mal 


26.6.17. No effusion. Tem- 
perature'normal. Wounds 
healed 


Continued on nert page. 


bility. Still on mas- 


sage, but walking 
well 
12.12.17. Walking, 


but knee is stiff 


3.9.17. Subsequently 
the patella necrosed. 
Knee stiff 


Good mobile 
Walks well 


28.8.17. 
knee. 


9.9.17. Walking with 
crutches 


29.8.17. Good mobile 
knee-joint 
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PARTICULARS Ff C: 


. | | 
CASE DATE OF | | ORGANISMS | TREATMENT AT 





— 


No. | Wounp | MISSILE NATURE OF INJURY FOUND CASUALTY CLEARING STATION 









High-explosive Splint 


shell 


Entrance wound in left popliteal | Staphylo- 
space 1} in. internal to centre. | coccus 

Fragment the size of a pea lying albus 

anteriorly over internal semilunar 
cartilage 




































55 13.6.17 | High-explosive | Penetration of left knee-joint, with | Strepto- | Removal of foreign body and } ( 








shell compound fracture of patella and cocci portion of external condyle, 
both condyles. (See Fig. 374) Carrel-Dakin treatment 
56 7.6.17 Rifle bullet Entrance wound to outer side of | Strepto- | Joint opened by anterior inc- | Ei 
right patella. Exit low in popliteal cocci sions and flushed with eusoj,} | 
space. Fracture of outer head of B.I.P.P. applied and capsule 
tibia. (See Fig. 375) sutured. Posterior wound en- 
larged 








Casualty clearing station writes: § T 
** Wound front of knee excised 
| and enlarged. Patella found 


patella and opening joint. The | 
bullet lay below and outside the | 


| 


| 
57 | 29.6.17 | Revolver bullet | Entrance wound fracturing left 
| 


patella. Multiple fragments of lead | | to be comminuted. Joint irri- 
penetrated the joint. (See Fig. | | gated with saline, ether injected; 





376) | wound sutured. Counter-inci- 
sion in popliteal space over 
round movable body found to 
be sesamoid in biceps ”’ 





58 | 26.6.17 High-explosive | Entrance wound to outer side of left — | Entire track excised down to 
| shell | knee, traversing joint. Two small bone. Injured bone _ gouged 

| fragments the size of peas lay in the | away, and foreign bodies re- 

external condyle moved. B.1.P.P. applied and 


joint capsule sutured 


59 | 27.6.17 High-explosive | Wound over right patella. Com- — Toilet and suture. B.1I.P.P. used } $ 


| | 
shell pound comminuted fracture of the | | 
patella. Joint opened widely | 
69 | 1.7.17 | High-explosive | Multiple minute wounds penetrating | — Joint explored. None of the [1 
| shell | left knee-joint, right eye, legs, | minute fragments found. Wound 
| thighs, face, chest wall, and left | closed 
testicle | 
61 | 9.7.17 | High-explosive | Large fragment entered external | Strepto- | Fragment removed.  B.LP.P. 1 
| | shell | aspect of right knee, traversed joint, | cocci | applied, with pack into head of 
| and lodged deeply in outer head of | | tibia 
| tibia. (See Fig. 378) | 
62 5.717 High-explosive Entrance wound to outer side of | Nil | Fragment removed. Cavity 
shell right knee-joint. Joint traversed. | cleansed. B.1.P.P applied. 


Capsule sutured and wound 


High-explosive fragment lying in 
closed 


outer condyle under the cartilage 
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CASES—continued. 
| 
re on CONDITION 0: 
NCEIPT OF Ata RENT oat = aan . ‘ON — 
ae eq TREATMENT AT BASE COMPLICATIONS EVACUATION 
OPERATION 
—— ai aie | a a as 
Three days | Foreign body removed by Nil 3.7.17. Wound healed. No 
anterior incision. B.I.P.P. effusion. Temperature 
placed in the minute cav- normal 
ity in the joint. Capsule 
sutured. Wound closed 
One day | 30.6.17. | Amputation on a Stump clean, but flaps not 
account of general ill con- sutured 
dition and extensive track- 
ing of pus 
Eight days | 1.7.17. Refused amputa- | Pyemia_ in left — 
(lay out tion, so Campbell’s poste- | knee- and shoul- 
four) rior operation performed. | der-joints. Osteo- 


Three days 


Twelve 
hours 


Same day 


Three days 


Ten hours 


Right 
hours 
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4.7.17. Consented to ampu- 
tation. Operation §per- 
formed accordingly. 

6.7.17. 650 c.c. of blood by 
direct transfusion. 


11.7.17. Pyzmic abscess of | 


left knee-joint. Joint 


opened and washed out. | 





B.I.P.P., gr. 15, applied. | 


17.7.17. Pyzemia in left 
shoulder-joint. Similarly 
treated 


2.7.17. Antero-external in- 
cision. 


Bullet removed. | 


Large tear found in cap- | 


sule. BLP. 
placed in joint. 

sutured. 
fragments not searched for 


is 
gr. 15, 


Nil 
Nil 
Splinting and extension. 


Knucleation of right eye. 
Evacuation of abscess in 
left tunica vaginalis 


13.7.17. Resection of joint 


Extension and splinting 
t 


Capsule | 
Minute leaden | 





myelitis of femur 
amputation 


in 


stump 


Nil 


Nil 


patellar pouch 


Abscess in supra- 





| 26.7.17. 


25.7.17. 
Temperature normal. 
effusion 


Wound healed. 


No | 





| 
| 
| 
| 


| 


| 
| 
| 


| 


Temperature normal. No | 


effusion 


27.7.17. Wound healed. No | 


effusion. Temperature 


normal 


30.7.17. Wound healed. No | 


effusion. Temperature 
normal 
4.10.17. Fibrous union. 


temur has slid outwards 
on the tibia slightly (see 
hig. 878). Wounds granu- 
lating: 


20.9.17. Wound healed. No 
effusion. Temperature 
normal 





| 


Continued on next page. 


RESULT 





27.8.17. Full move- 
ments of joint 


Amputation 


20.7.17. Death 


Wound healed. | 7.9.17. Mobile joint. 


Degree of flexion in- 
creasing daily 


12.9.17. Mobility im- 
proving. Still under 
treatment 
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DATE OF 
WOUND 


wt 
~ 
ons 
~) 


te 
- 
~ 
- 
~ 


BL.7.17 


31.7.17 


31.7.17 


THE BRITISH JOURNAL OF 


MISSILE 


High-explosive 
shell 


High-explosive 
shell 


High-explosive 
shell 


Machine-gun 
bullet 


High-explosive 
shell 


High-explosive 


shell 


High-explosive 
shell 


Shrapnel ball 


Rifle bullet 


Shrapnel balls 


NATURE OF INJURY 


Superficial wounds of scalp, wrist, 
arms, and hands. Large fragment 
of high-explosive shell entered 
internal condyle of right knee, tear- 
ing the capsule ; another fragment 
lay external to capsule of right 
knee. Compound fracture of toes of 
right foot. Multiple wounds about 
left knee - joint; several minute 
fragments in the joint. Compound 
fracture of toes of left foot 


Compound fracture of right patella. 
High-explosive fragment tore cap 
sule and lay in joint 


Multiple minute fragments pene 
trating left) knee-joint 


Kntrance wound above and to outer 
side of centre of patella.  Lxit 
through biceps just above its inser 
tion. Was hit while kneeling. No 
evidence of a fracture. No aw-ray 
photograph 


SURGERY 


| 


| 


High-explosive shell wounds — of 


back of neck. Wounds of right 
leg with fracture of fibula ; wound 
of right knee with injury to exter 
nal condyle (furrowed); probably 
a through-and-through wound 


Wound over internal condyle of 


right knee-joint. Capsule opened. 
Two minute particles in condyle 


Minute perforations of right supra 
patellar pouch 


Kntrance wound below and outside 
right patella. Ball traversed joint 
and head of tibia, and lay under 
the skin below inner head of tibia 


Through-and-through wound of right 
suprapatellar pouch 


Entrance wound of right knee-joint 


on a level with upper margin of 


patella; ball lodged in’ external 
condyle; no evidence of joint 
penetration, Left) knee: Three 
wounds of entrance clustered above 
and to inner side of patella ; three 
balls lying above and external to 
patella outside joint ; one traversed 
suprapatellar pouch, possibly two. 
Penetration of left tibia, ball lying 
below and in front of head of fibula 


ORGANISMS 
FOUND 


effusion 
sterile in 
both 
knees. B. 
perfrin 
gens in- 


fection of 


wound 
outside 


capsule of 
right knee 


Sterile 
effusion 


Kiffusion 
sterile 


PARTICULARS OF 


TREATMENT AT 
CASUALTY CLEARING STATION 


High-explosive fragment fe. 
moved from internal condyle of 
right knee. B.1.P.P. applied 


after cleansing cavity. Pack} 





placed in situ. Amputation " 


of toes of both feet. Other | 
wounds cleansed 


Foreign body removed, Joint 
washed out and filled with 


ether; B.L.P.P. to patella, | 


Suture of capsule and closure 
of wound 


Nil 


Back splint 


' 





Foreign bodies removed from 
neck and leg. None found in 
knee-joint. Capsule — sutured 
after eusol and = ether wash 
out. B.LP.P. applied outside 
capsule. Wound sutured 


Wound excised. B.E.P.P. ap- 
plied. Knee-joint not thought 
to be penetrated 

Joint washed out. B.I.P.P. ap- 
plied. Capsule sutured, Wound 


excised 


Nil 


Back splint 


Nil 
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GUNSHOT WOUNDS 


CASES—continued. 


‘TIME FROM 
RECEIPE OF 
WOUND TO 
OPERATION 


TREATMENT AT BASE COMPLICATIONS 


Thirteen | 13.7.17. High-explosive | Severe nephritis 
hours | fragment removed from 
right knee region, lying | 
outside capsule. Wound | 
to internal condyle en- | 
larged. Carrel-Dakin 
| treatment instituted — to 
| this wound 
Ten hours Splint and extension ap- Nil 
plied 
Nil Fragments in situ 


Thomas splint and exten- 


sion applied 


| 
Same day | 
| 


Nil 
| 

Sixteen | Splint’ and extension ap- | Foreign) bodies in 
hours | plied situ 
Twenty | Nil - 
hours | 
three days | Removal of shrapnel ball — 

Thomas splint and exten- Nil 


sion applied 
| 


three days | 


| Five shrapnel balls removed. | 


B.LP.P. applied and 
wounds left open. Joint 
treated expectantly 
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CONDITION ON 


3 LESULT 
MVACUATION RESUIA 


17.8.17. Urine 60 to 70 oz. = 
No albumin. Some effu- 

sion remains in left knee- 

joint. Right knee, no effu- 

sion, Track to internal 

condyle remains open 


Good mobile 
Complete 


23:87. 
joint. 
flexion 


30.7.17. Temperature nor- 
mal. Wound healed. No 
effusion 


24.38.17. 
Tem. normal. 


Wounds = dry. 
No effusion 


28.7.17. Slight effusion. -~ 
‘Temperature normal 


23.77.17. 


mal, 


‘Temperature nor- — 
No effusion 


Tem- 
Frag- 


1.8.17. No effusion. 
perature normal. 
ments in situ 


Suture healed. No _— 
‘Temperature 


S837. 
effusion. 
normal 


5.8.17. Sutures still in. 
Effusion diminished. Tem- 
perature normal 


11.8.17. Effusion diminish- 
ed, ‘Temperature normal 


18.8.17. Wounds granula- 
ting. Temperature normal. 
No effusion 


Continued on next page 


of 
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PARTICULARS Off C 
DATE OF isos iseeinies cilia ORGANISMS TREATMENT AT 1 
.No. Wound a Ee SEE FOUND CASUALTY CLEARING STATION | 
| | 
High-explosive | Missile traversed left suprapatellar 
shell pouch and entered the right leg 
below and behind the abductor | 
tubercle, lodging in biceps tendon | : 
| 4 
74 | 31.7.17 | High-explosive | Multiple high-explosive shell wounds — Joint explored after excision of 
shell about left knee-joint. One small one wound. Nothing found. 
fragment lies in joint Capsule sutured. Wound closed f 
75 | 5.8.17 | Shrapnel ball | Compound fracture of right patella. — Removal of the ball and resection 
Shrapnel ball lodged in joint of patella. Joint closed after 
treatment with formalin and | 
| glycerin. Skin suture 
| re 
76 | 5.8.17 High-explosive | Small fragment penetrated left knee- — Removal of foreign body. Treat- 
shell | joint just external to ligamentum ment with B.I.P.P. Capsule | 
| patelle sutured. Wound closed i 
77 | 31.7.17  High-explosive | High-explosive fragment lodged in — Block excision of track and frag- F 
| shell | patella. Joint opened | ment. Joint washed out with | 
saline and closed. Wound left, 
open 
78 | 31.7.17 | High-explosive | Compound comminuted fracture of -— Resection of joint and suture of 
| | shell | both condyles of left femur operation wound 
79 | 5.8.17 | High-explosive | Wound outside and above right | B. per- | Casualty clearing station opened I 
| shell patella. Capsule torn. High-explo- | fringens | joint to inner side of patella and} | 
sive fragment lodged in external failed to find fragment. Joint 
| condyle | washed out and treated with 
formalin and glycerin. Capsule 
| sutured. Entrance wound on 
outside then explored. Foreign 
| body not found 
| 


| 
| 
| 
| 


80 | 28.7.17 | High-explosive | Penetrating wound into outer head a High-explosive fragment re- 
shell of tibia, involving joint capsule moved. Cavity treated with 
| | B.I.P.P. and pack applied 


81 | 23.7.17 | High-explosive _ Entrance in popliteal space. Frag- —- Clot evacuated. Artery _ liga- 


| shell ment injured articular branch of tured. Foreign body not found. 
| popliteal artery and entered joint, Wound treated with B.I.P.P. 
| lying behind inner head of tibia and left open 


82 | 31.7.17 | High-explosive | Entry over anterior aspect of left | Strepto- | Back splint 
shell | external condyle, exit at centre cocci 
| of popliteal space (complete frac- 
ture of condyle). (See Fig. 379) 
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TIME FROM 
RECEIPT OF 
WOUND TO 
OPERATION 


TREATMENT AT BASE 


COMPLICATIONS 


CONDITION ON 
EVACUATION 


RESULT 





Within 
twenty- 
four hours 


Three 
hours 


Thirty 
hours 


Four days 

to opera- 

tion at 
base 


Fourteen 
hours 


‘ Twelve 
hours 


Nine days 


Fragment removed from 
right biceps — tendon. 
Wound left open 


Nil 


Nil 





Nil 
| 


Nil 


| Posterior ham-splint ap- 
| plied. Alinement adjusted 
| 
| 
| 
| 9.8.17. Removal of large 
| fragment from external 
| condyle. Capsule found 
to be torn the whole length 
of the suprapatellar pouch 
externally. Stitches from 
casualty clearing station 
wound removed, and long 
incision made in vastus 
externus. Bony cavity 
cleansed. B.I.P.P. applied. 
Wound left open. 


14.8.17. Carrel-Dakin 
treatment. 
3.9.17. Secondary suture, 


leaving track to bony cav- 
ity. 

21.9.17. Resection of joint 
(see Fig. 377) 


7.8.17. Repacked 


Nil 


9.8.17. Removal of condyle 
for drainage 

11.8.17. Resection of joint, 
necessitating a high sec- 
tion of shaft of femur 











Nil 


Mixed infection fol- 
lowing B. perfrin- 
gens 





12.8.17. ‘Temperature nor- 
mal. Wounds granulating 


20.8.17. No effusion. Tem- 
perature normal 


22.8.17. Temperature nor- 
mal. 
effusion 


14.8.17. No effusion. Tem- | 


perature normal. Stitches 
still in 

20.8.17. Temperature nor- 
mal. Wound granulating 


29.8.17. 
union. 
placement of 
femur outwards 


Has some bony 
Slight lateral dis- 
shaft of 


10.10.17. Fibrous union in 
good position 


10.8.17. No effusion. 
perature normal. 
situ 


Pack in 


8.8.17. No effusion. Tem- 
perature normal. High- 
explosive fragment in situ 


10.10.17. Evacuated in 
good position, with bony 
union 





Wound healed. No | 








Tem- | 


| 


| 


Continued 


on next page 
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| ORGANISMS 





in | 


_— MISSILE NATURE OF INJURY 
15.8.17 Rifle bullet | Through-and-through wound with 
| compound fracture of left patella 
| (fissured) 
17.8.17 | High-explosive | Multiple small wounds about right 
shell knee. One fragment in external 
head of tibia. One fragment in 
head of fibula. Also wounds ‘of 
right thigh, right hand, right leg, 
and right foot 
| 
23.8.17  High-explosive | Through-and-through wound of left 
shell suprapatellar pouch. Also entry 
wound to inner side of joint anteri- 
| orly. Small fragment lying behind | 
shaft of femur. Fragment in right 
astragalus 
3.8.17 High-explosive | Entrance wound over inner head of 
shell right tibia. High-explosive frag- 
ment lodged in bone. Fissured 
fracture into joint. Multiple wounds 
elsewhere 
22.8.17 | High-explosive | High-explosive fragment lodged in 
shell right tibia. Capsule penetrated. 
Compound fracture of superior 
maxilla 
23.8.17 High-explosive | Fragment of high-explosive shell, 
shell 7 x 2mm., penetrated ligamentum 
patelle and joint capsule, and 
lodged in inner head of tibia 
17.8.17 Rifle bullet Entrance wound above and behind 
head of left fibula. Exit above 
and anteriorly to inner head of tibia 
23.8.17 | High-explosive | Through-and-through wound = of 
shell right lateral pouch 
21.8.17 | High-explosive | Entrance wound to inner side of | 
shell right knee-joint at level of joint. 
Fragment the size of a pea traversed 
the joint and lodged deep in the 
internal condyle 
21.8.17 | High-explosive | Fragment traversed external head 
shell of left tibia and lay in joint 
24.8.17 | High-explosive | X-rays show metallic dust 


shell 





joint (?) 


FOUND 


SURGERY 


| 


Effusion | 


sterile 


Sterile 
effusion 


Effusion 
sterile 


Sterile 
effusion 








PARTICULARS OF 





—. 








































TREATMENT AT 
CASUALTY CLEARING STATION 


Joint opened and washed with 
saline, followed by suture of 
capsule and skin closure 


Removal of high-explosive frag. | 

ment from thigh. Wounds 
about knee joint not operated 
on 


Wounds excised and treated with 
B.1.P.P. ? suture of capsule. 
Skin cleansed 





Brilliant- 
temporary 


Fragment removed. 
green pack and 
suture 


Wounds excised. Joint washed 
out. Capsule sutured. Frag- 
ments not removed (lying 
posteriorly in the bone: wound 


anterior) 
Fragment removed. — Ether in- 


jected. Brilliant-green pack to 
the bone, and temporary suture 
’ I : 


Nil 


Capsule su- 
excised and 


Joint washed out. 
tured. Wounds 
closed 


Back = splint 


Removal of fragment. Joint 
washed out, and B.I.P.P. pack 
applied to cavity in tibia 


Casualty clearing station washed 
out joint and noted fissure at 
junction of internal condylar 
cartilage with bone. Capsule 
sutured, external wound treated 

with B.I.P.P. Closed 
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TIME FROM 


RECEIPT OF | 


WOUND TO 
OPERATION 


Three days 
(lay out) 


Ten days 


Seventeen 
hours 


Nineteen 
hours 


Eleven 
hours 


Twelve 
hours 


Twelve 
hours 


Twelve 
hours 





TREATMENT AT BASE 


Thomas splint and exten- 
sion applied 


Amputation of terminal 
phalanx right ring finger. 
High-explosive fragment 
removed from head of 
right tibia. External con- 
dyle is exposed. Wound 
left open. B.I.P.P. pack 


30.8.17. High-explosive 
fragment removed from 
right ankle-joint. B.I.P.P. 
and suture 





Brilliant-green pack changed 
for B.I.P.P. pack. Thomas | 
splint and extension ap- | 
plied | 


Toilet of mouth and suture | 


of lip 


Thomas splint and exten- 
sion applied. Pack re- 
moved. Dry dressing 


Thomas splint and exten- 
sion 


Thomas splint and exten- 
sion 


Pack removed 


Thomas splint and exten- 





sion applied 


COMPLICATIONS 


Nil 


Irregular 


Nil 


CONDITION ON 
EVACUATION 





| 30.8.17. Wound healed. No 


| 1.10.17. Wounds granula- 





49.17. 
pyrexia | 
(P.U.O.) 


| 4.9.17. 
mal. No effusion. Stitches | 


4.9.17. 





effusion. 
normal 


Temperature 


ting. Temperature normal. 
No effusion 


3.9.17. No effusion. Tem- 
perature normal 


14.9.17. No effusion. Tem- 
perature normal 


7.9.17. No effusion. Tem- 


perature normal 


Temperature nor- 
mal. Noeffusion. Wound 
granulating 


2.10.17. Knee off splint. 
Movements good. Tem- 
perature now normal 


Temperature nor- 
still in 


Temperature nor- 


mal. Effusion diminished 


4.9.17. Suture line healed. 
Wound in tibia granulated. 
Temperature normal 


4.9.17. No effusion. Tem- 
perature normal. Stitches 
in situ 





RESULT 


10.10.17. 


fairly well 


10.10.17. 


yalking 


Walking, 


but knee still stiff. 
Under treatment 


Continued on next page 
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CASE 
No. 


94 


96 


97 


98 


99 


100 


| 














‘foun MISSILE NATURE OF INJURY | oon ‘ ceanieanee ‘Cae ‘@ration 
24.8.17 | High-explosive | Through-and-through wound of right = Aspiration of blood and synovial 
shell knee-joint. Entrance wound inter- fluid 
nal to inferior margin of patella. 
Exit behind head of fibula | 
27.8.17 | High-explosive | Wound over internal condyle of | Staphylo-| Removal of fragment. Capsule 
shell right knee-joint. Capsule torn by | coccus sutured. Wound closed, with 
fragment, which lodged in internal | aureus drain down to fracture 
condyle, outside the capsule 
1.9.17 High-explosive | Fragment entered left knee-joint, — Fragment removed. Lavage of 
shell and lay loose in region of internal joint with eusol. Suture of 
condyle, tearing ligamentum patel- capsule, and repair of ligamen- 
le as it entered. High-explosive tum patelle. Wound closed 
fragment lodged in_ calcaneo- 
astragalar articulation, fracturing | 
the astragalus. Entrance and exit | 
wounds of left buttock 
30.8.17 | High-explosive | Multiple wounds about right knee- | = — Excision of wounds. Lavage of 
shell joint, penetrating capsule. No joint. Suture of capsule. | 
bony lesion. No foreign body re- B.I.P.P. Wound left open 
tained 
5.9.17 High-explosive | Large laceration of vastus externus, —- Excision of wound. Joint irriga- 
shell tearing the capsule in the region tion with Dakin’s | solution. 
of the right suprapatellar pouch Capsule sutured. B.I.P.P. and 
pack into wound. Temporary 
suture over pack 
9.9.17 High-explosive | Lacerated wound of left thigh, with —- Excision of wound. Removal of 
shell tear in capsule of left suprapatellar alien bone. Joint lavage with 
pouch. Many fragments of bone | Dakin’s solution. Capsule su- 
(from a comrade) implanted | | tured. B.I.P.P. Closure of 
| wound 
5.9.17 High-explosive | Penetration of right knee-joint, with —- Resection of patella. Removal 


shell 





comminution of patella, and with 
a fragment lodging in intercondylar 
notch. Compound fracture of 
right tibia, lower third 




















of foreign body. Toilet of bony 
cavity between the condyles. 
B.I.P.P. applied and capsule 
sutured. Skin closed as far as 
possible. B.I.P.P. applied in 
right tibia 
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TIME FROM 
neuer ho | TREATMENT AT BASE COMPLICATIONS 
OPERATION 

Thomas splint and exten- Nil 


Two days 


Two days 


Fourteen 
hours 


Twenty- 
hours 


Twelve 
hours 


Within 
twenty- 
four hours 


Kighteen 
hours 





sion applied 


Thomas splint and exten- 
sion. Drain removed. 
13.9.17. Resection of joint 


6.9.17; Large high-explo- 
sive fragment removed 
from left ankle-joint 


Splint and extension 


Stitches removed. Pack 


changed 


Splint and extension 


Splint and extension 








Compound fracture 
of left patella 


Division of right 
ulnar artery. Su- 
perficial wounds 
of left leg and 
forehead 


Wounds of right 
thigh and left fore- 
arm 


CONDITION ON 
EVACUATION 











6.9.17. No effusion. Tem- 
perature normal 


| 11.10.17. Fibrous union in 


good position 


| 1.10.17. Temperature nor- 


mal. No effusion 


27.9.17. Temperature nor- | 


mal. No effusion in the 


joint 
22.9.17. Noeffusion. Tem- 


perature normal 


21.9.17. Noeffusion. Tem- 
perature normal 


2.10.17. 
ting. Temperature normal 








Wound granula- | 


RESULT 
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A CASE OF FASCIAL GRAFTING FOR THE REPAIR OF 
TRAUMATIC STRICTURE OF THE URETHRA. 


By STAFF SURGEON R. J. WILLAN, R.N.V.R. 


On July 28, 1911, Albert L., age 32, fractured his pelvis through being 
crushed between a moving tub and the wall while working down a coal mine. 
He bled from the urethra and had retention of urine. He was removed at 
once to a hospital, where his bladder was immediately opened, both perineally 
and suprapubically, in order to relieve the acute retention. He states that 
during the next four months he had several operations, “‘ as the passage could 
not be kept open.” Apparently these ‘operations’ consisted of passing 
dilating bougies under a general anesthetic. 

Despite frequent attempts, no dilating instrument had been passed 
through the stricture for the fourteen months previous to the patient coming 
under my care. For the last six months of this period he had increasing 
difficulty in getting his urine away ; he had to strain very hard at micturition, 
to such a degree that he had incontinence of feces ; moreover he was 
endeavouring to pass urine every half-hour night and day. The stream was 
getting smaller, until it had become a forceless dribble, and several times he 
had had temporary retention of urine; but relief had always been gained by 
the local application of hot flannels. 

On Jan. 7, 1913, he was admitted to the Royal Victoria Infirmary, 
Newcastle-upon-Tyne, with acute retention of urine. Before he left his home 
the doctor had informed him that the only possible relief he could look forward 
to was a permanent suprapubic fistula. In appearance he was thin and 
anemic. There were healed scars in both the perineal and suprapubic areas. 
The urethroscope demonstrated a stricture just behind the compressor 
urethrz muscle ; the opening of the stricture could not be defined. A rectal 
examination demonstrated a hard mass of cicatricial tissue at the normal 
situation of the prostate; the gland itself not being recognizable with the 
examining finger owing to the inflammatory tissue. The 2 rays showed an 
old united fracture of both pubic bones. 

Emergency Operation.—To relieve the acute retention, an endeavour was 
made to insinuate the fine gum-elastic ‘guide’ of a urethrotome through the 
stricture preliminary to dividing it by internal urethrotomy; this was not 
successful. The patient was therefore placed in the lithotomy position, and 
the urethra was opened in the perineum on a Wheelhouse staff. Despite a 
prolonged search, the opening of the stricture could not be recognized. I then 
opened the bladder suprapubically, and the area of the stricture was examined 
by means of a metal sound passed by retrograde catheterization into the 
prostatic urethra. At the same time a finger was inserted into the rectum. 
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It was ascertained that the ends of the torn urethra were separated by half 
an inch of scar tissue ; also that the prostatic end of the canal was deflected, 
and fixed in dense cicatricial tissue in a position well to the right of the middle 
line and downwards towards the free margin of the triangular ligament 
(Figs. 380, 381, 382). The bladder was drained suprapubically by a tube ; 
the urine was highly offensive, owing to a purulent cystitis. 


E, 











E FIG, 382.—Showing the downward displacement 
of the proximal fragment 
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FIG. 383.—Showing the fascial graft (in dotted 
: outline) uniting the penile and prostatic portions 
FIG. 381.—Showing the lateral separation of the urethra. The membranous portion has been 
of the torn ends. destroyed, and is replaced by fibrous tissue. 


Fics. 380—383.—DIAGRAMS OF THE PROSTATIC AND MEMBRANOUS URETHRA, ETC., ILLUSTRATING 
THE NORMAL RELATIONS OF THE PARTS AND THE CONDITIONS IN TEE PRESENT CASE. 


A, Bladder. 6B, Urethra. c, Prostate gland. D, Triangular ligament. 01 Superficial 
layer of ligament; Dz, Deep layer. &, Bladder-wall muscle. Ff, Internal sphincter. G, Com- 
pressor urethre. ; 


First Plastic Operation.—Some time before, I had the advantage of 
watching Professor Morison do a successful plastic operation upon the penile 
urethra of a lad; the patient had a stricture about two inches behind the 
external meatus, and a piece of tensor fascize femoris was used for the plastic. 

On Jan. 23, I performed a plastic operation upon my patient in the 
following manner. Placing him in the lithotomy posture, the separated ends 
of the torn urethra were first defined. Owing to the inaccessibility of the 
anterior torn end, where it emerged at the posterior layer of the triangular 








496 THE BRITISH JOURNAL OF SURGERY 


ligament, the urethra was completely divided transversely immediately in 
front of the superficial layer of this ligament. The epithelial lining of the 
membranous portion of the urethra was completely destroyed by swabbing 
it with acidum carbolicum liquefactum. The cicatricial tissue in front of the 
proximal end of the torn urethra was dissected away. My work now was to 
fill in the gap between the two ends of the urethra, a gap larger than ever 
owing to my destruction of the membranous portion. In other words, I had 
to provide a new length measuring 1} inches, which, moreover, must be left 
with a permanent lining of epithelium if a cure was to be effected. In filling 
up the gap, the new part of the urethra had either to tunnel the triangular 
ligament or be carried round its free margin. The latter alternative was 
chosen, because it was the easiest. 

I obtained a length (about 14 inches) of the patient’s left internal 
saphenous vein at its upper part, together with an oblong (2 inches by 1 inch) 
from his tensor fascize femoris ; both of these were handled as little as possible, 
and were kept immersed in hot saline solution until they were actually 
required. This fascia (with its glistening muscle surface towards the lumen) 
was first sutured into position with interrupted catgut sutures ; these were 
placed close to the cut margins of the urethra in front and behind, also 
laterally ; no attempt was made to approximate the lateral margins of the 
fascia, that is, to complete the ‘floor.’ The vein was slit up as it lay in the 
saline solution. Unfortunately the lumen was of small calibre; but its 
extremities were sutured to the cut ends of the urethra by interrupted catgut 
sutures, while the sides of the cut vessel were sutured to the portion of tensor 
fasciz femoris which enveloped it. The new portion of the urethra therefore 
consisted of a piece of vein, around the outer surface of which a fascial flap 
was wrapped, and the ‘floor’ remained quite open. To prevent any adhesion 
of the surfaces, and to provide a splint, a rolled-up piece of indiarubber tissue 
was laid along the whole length of the urethra. The suprapubic drainage tube 
was retained. 

At the end of seven days the rubber tissue drain was removed. Three 
days later I passed a No. 15 (English gauge) metal bougie. When the point 
of the instrument was passing the site of the plastic operation, I felt something 
tear, although the instrument passed onwards into the bladder quite easily. 
There is no doubt that the tearing, hardly perceptible though the sensation 
was, was sufficient to dislodge completely the anterior detachment of the 
graft. The bougie was passed again a few days later, but the bladder was 
reached with difficulty. A few days after this the bladder could not be 
reached at all, even under a general anesthetic. 

Second Plastic Operation, Feb. 5.—As I attributed the failure of the first 
plastic operation largely to the small calibre of the vein employed, I resolved 
to use a fascial graft only at the next attempt. Having obtained an oblong 
of tensor fascia femoris, similar in size and shape to the one used at the 
previous operation, this was fixed into the gap by interrupted catgut sutures 
to either end of the urethra; the graft was also sutured laterally to the 
surrounding tissues, although the ‘floor’ lay quite open. As in the previous 
operation, the glistening medial surface of the graft was turned towards the 
lumen of the urethra. It lay in the place occupied before by the length of 
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saphenous vein, that is, it was sutured directly to the ends of the urethra. 
The relation of the new portion of the canal to the base of the triangular 
ligament is shown in Fig, 383. 

The posterior end of the urethra was slit along the floor into the prostate 
gland. A short length of rubber tubing was laid in the prostatic urethra, and 
brought out through the perineal wound behind the level of the urethral graft ; 
this tube had its lumen occluded with a ligature, and the inner end did not 
enter the bladder. To the middle of the upper surface of this rubber tube was 
sutured a piece of indiarubber tissue drain; this was brought out through 
the external meatus. The posterior part of the urethra, therefore, was 
occupied by a rubber tube, while the rest of the canal was occupied by rubber 
tissue. A small piece of iodoform gauze was placed at the areas of suture 
both in front and behind. The services of the suprapubic drainage tube were 
still employed. 

The perineal tube and the tissue drain were left undisturbed for ten days ; 
each day the perineum was carefully irrigated with saline solution to wash 
away any pus which had accumulated, and at the end of the time mentioned 
the perineal drains were removed. At the end of fourteen days a No. 16 
(English gauge) metal bougie was easily passed. 

The suprapubic drainage tube was kept in until April 5, by which time 
it was quite certain that the bougie could be passed with perfect ease. By 
the time that the patient left hospital, nine days later, the suprapubic sinus 
was soundly healed, and he was passing a full-sized stream during micturition. 

A fter-History.—For a week or two after the suprapubic wound had healed, 
the patient had a slight incontinence of urine. I saw him on June 26,—1.e., 
twenty weeks after operation—when he had full control of micturition, and 
I passed a No. 14 bougie with ease. 

On Aug. 7, 1914, he came to see me by request, when he looked well and 
fat. He stated that he had some urgency of micturition, and that if he could 
not arrange to pass his water immediately the desire was felt, his urine came 
away. However, there was no incontinence of urine, night or day. He had 
to get up once during the night to micturate, while during the day he could 
carry on for three hours. The stream was a single, full-sized one. A No. 16 
(English) catheter was passed without any difficulty. Wishing to know the 
appearance of the graft, I examined him with the urethroscope. It showed, 
5 inches from the external meatus, the lumen rather narrower than the 
portion in front; while instead of the straw colour of a normal part of the 
urethra, the new portion was white in colour like scar tissue; unlike 
scar tissue, however, this surface had a ‘sheen’ on it, due to a covering 
of epithelium. 

I again saw the patient in February, 1916—that is, over three years after 
the operation. He was then in good health, and a No. 16 (English) bougie 
was passed without obstruction. He still had some urgency of micturition. 

The urgency is a sequel to his long-standing cystitis. The infection was 
probably self-induced, for he had been using a dilating bougie upon himself 
ever since the time of the original accident. When I last saw him he was 
continuing this practice. I tried to persuade him to give up the habit, as he 
was really cured, but he could not forget his previous sufferings when unable 
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to micturate. He stated that it gave him great mental comfort to be able to 
satisfy himself periodically that a large bougie passed easily. 

In a letter from him dated Oct. 14, 1917, patient informs me that he 
is in good health, but still passes the bougie from time to time. 


Remarks.—The first plastic operation failed primarily owing to the vein 
being of too small a size ; secondarily, to my passing a bougie too soon after- 
wards, for the point of the bougie encountered the vein, which acted as an 
obstacle and tore away the anterior attachments as mentioned. 

A difficulty to overcome was to prevent the surface of the tensor fascie« 
femoris from adhering, and the soft, pliable, rubber tissue drain was used as 
being less likely than gauze to destroy the fascial graft. 

The fascial graft probably only acts as a scaffolding for the urethral 
epithelium to grow along. I consider that this has certainly happened, for 
the urethroscope shows that there is a sheen on the walls of the lumen at this 
new portion of the urethra, which can only be due to epithelium. The ability 
to pass a large-sized bougie so easily is confirmatory evidence ; for if the walls 
of the ‘gap’ were lined with cicatricial tissue instead of epithelium, it would 
very quickly close up and become an impassable stricture. Professor Morison 
suggests that the epithelium referred to may possibly originate from the surface 
of the graft. I therefore asked Professor Stuart McDonald if he would 
examine sections of tensor fasciz femoris with a view to ascertaining if there 
are any endothelial cells upon the medial surface of this fascia. He has very 
kindly done so; sections cut from two cases were examined, and he informs 
me that he cannot see any trace of endothelial cells. He suggests that a 
number of cases should be examined, though he would still expect the search 
for endothelium to be negative. 

The patient is of course entirely dependent upon the bladder sphincter 
(at the internal meatus) for continence of urine, because his compressor 
urethra muscle cannot now play any part in this function. He was warned 
of the risk of incontinence of urine before the plastic operation was embarked 
upon, but he promptly expressed his willingness to risk anything rather than 
continue his previous miserable existence of constant endeavouring to 
micturate; nor could he tolerate the alternative of having a permanent 
suprapubic fistula. Fortunately, with the exception of some urgency, he 
has full control. 
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A NEW OPERATION FOR THE SUBSTITUTION OF A THUMB. 
By Brevet-Masor J. L. JOYCE, R.A.M.C. (T.) 


AN operation has been devised to substitute a ring finger of the opposite hand 
for a thumb lost as a result of injury or disease. The well-known method 
of employing a pedunculated flap is used in this operation, but the idea of 
substituting a finger for a lost thumb of the opposite hand is believed to be 
a new and useful advance in surgery. 

The patient for whom this operation was devised, and on whom it was 
afterwards practised, is an electrical engineer who lost the whole of his right 

















Fic. 384.—The right hand before operation. Fic. 385.—X-ray photograph‘of the right 
hand before operation. 


thumb, including its metacarpal bone, as the result of a gunshot wound 
received in action on the Somme in July, 1916 (Figs. 384, 385). The 
operation is described under the following headings :— 
1. Preparation of the bed for the reception of the new metacarpal bone, 
and exposure of the proximal end of the divided tendons of the old thumb. 
2. Dislocation of the ring finger of the opposite hand at the metacarpo- 
phalangeal joint, involving division of the soft tissues at the base of the radial 
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side of the proximal phalanx, division of the extensor and flexor tendons, and 
the preservation of a nutritive flap on the ulnar side of the finger. 

3. Fixation of the new metacarpal bone (proximal phalanx of ring finger) 
in its bed, union of tendons and nerve, suture of incisions, and fixation of the 
hands in apposition. 

4. Division of nutritive flap—two months later than 1, 2, and 3. 


1. An incision is made along the radial border of the hand, beginning at 
a point which corresponds with the horizontal level of the centre of the web 
between the index finger and the thumb of the sound hand, and rather nearer 
the dorsum than the palm. When the wrist is reached, the incision is carried 
along the radial border of the forearm for a distance of 14 to 2 inches. The 
incision on the side of the hand is deepened sufficiently to accommodate the 
new metacarpal bone, care being taken not to cut across muscle fibres. In 
the patient on whom the operation was performed, a plane of fibrous tissue 
was found apparently filling up the space left by removal of the metacarpal 
bone, and in this’ the bed was made. The articular surface of the trapezium 
is exposed. The’ skin and superficial and deep fascia on either side of the 
incision along the radial border of the wrist are reflected, the tendons of 
the extensores secundi internodii pollicis, primi internodii pollicis, ossis 
metacarpi pollicis, flexor longus pollicis, and flexor carpi radialis are defined, 
and one of the dorsal cutaneous branches of the radial nerves is found 
and divided. 

2. An inverted V-shaped incision is made on the radial side of the ring 
finger, the apex of the incision being placed midway between the dorsal and 
palmar aspects of the finger at the level of the proximal inter-phalangeal joint. 
The triangular piece of skin marked out by the incision is then reflected 
upwards. The limbs of the incision are carried obliquely backwards and for- 
wards on to the dorsum and palm of the hand, and are deepened in order to 
expose the extensor and flexor tendons. These are divided at the extremity 
of the incisions, and the proximal ends prevented from retracting by suturing 
them to the periosteum and soft tissues covering the metacarpal bone. The 
soft tissues are now divided at the base of the proximal phalanx on its radial 
side down to the periosteum. The digital vessels on this side of the finger 
are tied, and the distal end of the collateral branch of the median nerve is 
sought for and identified. The extensor and flexor tendons are dissected up 
in a distal direction, exposing the base of the proximal phalanx, and a hole 
is drilled through the base of the bone and threaded with a stout catgut suture. 
The finger is now dislocated from the metacarpal bone by cutting through 
the ligaments of the metacarpo-phalangeal joint. The soft tissues on the ulnar 
side of the proximal phalanx are raised for a short distance from the peri- 
osteum, working from the deep aspect, taking care not to injure the digital 
vessels. 

The triangular flap of skin is now turned down to cover over the head 
of the metacarpal bone, and the incisions on the dorsum and palm of the hand 
are sutured with fine catgut stitches. The proximal end of the extensor 
tendon is pulled over to the palmar aspect of the hand, and the ring finger 
is then ready for grafting into its new position. 
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3. The two hands are apposed in a manner which is sufficiently indi- 
cated in the accompanying photographs (Figs. 386, 387). This stage of the 
operation is now completed as follows :— 

a. The flexor tendons of the finger are joined to the long flexor of the 
thumb, if this has been found, or to the flexor carpi radialis if more con- 
venient, 

b. The proximal phalanx is an- 
chored in its position by stitching the 
catgut suture threaded through its 
base to the scar tissue covering the 
articular surface of the trapezium. 











Fic. 386.—The two hands apposed in Fre. 387.—The two hands grown together 
plaster-of-Paris. after removal of the plaster. 


c. The extensor ossis metacarpi pollicis is stitched to the periosteum at 
the base of the proximal phalanx (new metacarpal bone). 

d. The tendons of the extensores secundi and primi internodii pollicis 
are united and joined to the extensor tendon of the finger (new thumb). 

e. The radial cutaneous nerve exposed in the first stage of the operation 
is sutured to the collateral branch of the median nerve of the ring finger. 

f. The skin incisions are sutured. The incision on the radial border of 
the wrist is sutured in a distal direction to cover the base of the new meta- 
carpal bone and the tendon unions. The dorsal and palmar edges of the 
incision on the radial border of the hand are sutured to the dorsal and 
palmar edges of the skin bordering the triangular raw area on the radial 
border of the ring finger (new thumb). Fine interrupted catgut sutures are 
used throughout for the skin stitches. 








202 


THE BRITISH JOURNAL OF SURGERY 





Fics. 388, 389.—The right hand after the operation was completed. 

















Fic. 390.—X-ray photograph of the zight hand after the operation was completed. 
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The hands are then fixed in the apposed position by plaster-of-Paris, 
which is left undisturbed for four weeks, and is then removed. 

4, The final stage in the operation consists in dividing the nutritive flap, 
separation of the hands, ligature of the proximal ends of the ulnar digital 
vessels of the finger which has been 
removed, and closing the raw areas 
which remain. Figs. 388, 389, 390 
show the hand after completion of 
the operation. 

The time for completing the 
operation depends on the establish- 
ment of a_ sufficient collateral cireu- 
lation between the vessels of the new 
thumb and its hand. This can be 
easily tested by compressing the 
blood from all the fingers (including 
the late ring finger) and the hand 
of the member which has provided 
the new thumb, and stopping the 
arterial blood-supply. All the fingers 
will then remain cold and blanched, 
with the exception of the late ring 
finger, which will retain its warmth 
and colour if an efficient new circu- 
lation has been established. 

In the case of the patient on 

Fic. 391. whom this operation was performed, 

the first three stages were carried out 

on Aug. 11, 1917. The plaster was removed on Sept. 14. The hands were 
separated on Oct. 13. 

In performing the operation, every step was carried out as deseribed, with 
two exceptions :— 

a. The flexor ten- 
dons of the ring finger 
were not united to 
the flexor longus 
pollicis or the flexor 
carpi radialis, but 
were left unattached 
in the bed of the 
thenar muscles. 

b. No nerve union 
was made between the 
digital nerves of the 
ring finger and the Fic. 392. 
cutaneous nerves of the opposite hand. 

These steps were omitted as it seemed desirable that too much should 
not be attempted at once. The first omission matters, for while the patient 
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has now acquired active voluntary movements of the extensors, he has no 
power of flexing the two terminal phalanges of his thumb. 

The omission of the nerve union is thought to be of little importance, as 
the patient already has a considerable return of protopathic sensation on 
the ulnar side of his new thumb (radial border of the late ring finger). 


The accompanying photographs (Figs. 391, 392, 393, 394) are a sufficient 
commentary on the usefulness of the patient’s new thumb, and it is enough 
to add that he now feels himself able to follow his profession, and can write a 
legible letter with his right hand, 
holding his pen in the usual manner. 








Fic. 393. Fic. 394. 


Fics. 391-394 illustrate the usefulness of the new thumb. 


The whole of this patient’s right thumb has been replaced by the ring 
finger of the left hand, and it is considered that by suitable modifications in 
the details of the operation any less part of a thumb can be similarly replaced 
by substituting for it a part of a finger of the opposite hand. 


My thanks are due to Mr. A. Rhodes, who not only gave me his assistance 
at the operation, but has prepared the photographs which illustrate this 
paper, and to my Commanding Officer, Brevet-Colonel W. J. Maurice, 
for his advice and encouragement, and for his permission to publish the 
case. 
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SHORT NOTES OF 
RARE OR OBSCURE CASES. 


CASE OF TRAUMATIC ANEURYSM OF THE RADIAL ARTERY. 
By Temporary SurGEON C. P. G. WAKELY, R.N. 


TRAUMATIC aneurysm of the radial artery is not very common, no doubt 
owing to the fact that the vessel is often completely cut across, or that, in 
shell wounds, a portion of the vessel is often blown away together with the 
surrounding muscles. Mr. Rutherford Morison! describes a case in which 
he excised the sae of the aneurysm, and Sir George Makins,? in his article 





Fic. 395.—Antero-posterior view. Fic. 396.—Lateral view. 


Skiagrams of lower part of forearm, showing the piece of steel lying about 
two inches above the wrist. 


“Vascular Lesions in War,” reports one case of traumatic aneurysm of the 
radial artery in a series of 111 cases of traumatic and arterio-venous aneurysm. 
Sir George Makins considers that traumatic aneurysms of the radial and ulnar 
arteries are rare, “on account of their small size, and the frequency with 
which they suffer complete division.” 

The case I am about to describe occurred in a discharged Belgian soldier 
(H. S.), age 26. He was working in a blacksmith’s shop in Camberwell in 
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March, 1915, when a small piece of hot steel struck his left forearm on its 
outer aspect about 23 inches above the wrist; it caused him some pain for 
the moment, but he soon forgot all about it. About three weeks afterwards 
he attended King’s College Hospital because a small pulsating swelling had 
appeared above the wrist on the antero-external surface of the forearm. 
This was thought to be an aneurysm of the radial artery. The patient was 
x-rayed, and a small foreign body was seen lying close to the inner surface 
of the radius about 2 inches from the lower end of the bone (Figs. 395, 396), 
The patient was kept under observation for a week, the swelling increasing 
during that time to the size of a pigeon’s egg. 

An operation was performed on April 5. A vertical incision was made 
over the tumour, and the sae excised, haemorrhage being easily controlled by 





Fic. 397.—Aneurysmal sac opened to show laminated clot. 


compressing the brachial artery against the tendon of the biceps in the ante- 
cubital fossa. The proximal and distal portions of the artery were ligatured. 
The piece of steel was found to be sticking into the side of the aneurysmal 
sac. The wound healed rapidly, and the collateral circulation was perfect. 
Fig. 397 shows the dissected sac. 

Radical treatment was indicated in this case, because the aneurysm was 
rapidly increasing in size and any traumatism might have caused its rupture, 
either externally or into the subcutaneous tissue of the forearm. In either 
of these conditions operation would have been needed at onee, would have 
been much more difficult, and suppuration might have taken place. 

Excision of the aneurysmal sac is reeommended by Regnault and Bourrat- 
Laconture® in cases of aneurysm of the small arteries of the extremities. 
They report a case of aneurysm of the superficial palmar arch treated by 
ligature of the artery at cach end of the sac. 





REFERENCES. 
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A CASE OF PARTIAL SEPARATION OF THE CALCANEAL 
EPIPHYSIS. 


By C. HAMILTON WHITEFORD, PLyMmouru. 


A boy, age 14, while paddling in the sea, slipped, and brought the bare 
heel of the left foot into hard contact with a rock. 

ith Day.—Seen for the first time. The posterior and plantar surfaces of 
the heel were tender. There was slight lateral swelling, with no discoloration. 
The « rays showed a partial separation of the caleaneal epiphysis (7g. 398). 
The heel was bandaged, with the foot in plantar flexion. Weight-bearing 
on the foot was prohibited, and gentle massage was applied daily to the parts 
surrounding the tender area, 




















Fiac.§398,—-Skiagram showing partial separation of the epiphysis of the os calcis. 


29th Day.—The tenderness was unaltered, the patient having made 
repeated attempts to bear weight on the foot. The limb was fixed in a poro- 
plastic case extending from the toes to the middle of the thigh. The case 
held the foot in plantar flexion, with forty degrees of flexion at the knee. 

47th Day.—Tenderness had nearly disappeared. Gentle walking was 
permitted, the boot having a raised heel. 

68th Day.—An ordinary boot was worn. 

15th Week after the injury—Walking was normal. There was no tender- 
ness. Dorsiflexion and plantar flexion were perfect. Viewed from the sole, 
there was slight lateral thickening in comparison with the uninjured side. 

Comments.—Traumatic separation of the caleaneal epiphysis appears to 
be rare. Little or no information on the subject is given in the text-books. 
Normally the epiphysis unites with the body of the bone soon after puberty. 
It will be of interest to note what effect the injury may produce on the 
development of the heel. 
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A CASE OF GUNSHOT WOUND OF THE LIVER, WHERE 
THE MISSILE, ENTERING THE CIRCULATION THROUGH 
THE HEPATIC VEIN, WAS FOUND LODGED IN THE RIGHT 
VENTRICLE OF THE HEART. 

















By Caprain J. E. McCARTNEY, R.A.M.C., 


AND Captain HAMILTON DRUMMOND, R.A.M.C. 





Several instances have recently been described of ‘wandering’ shrapnel 
balls and shell fragments within the vascular system ; the present case deals 
with a wandering fragment of shell. 

The missile, a triangular piece of shell about one inch in length, entered 
the thorax between the seventh and eighth ribs on the right side, in the 








Fic. 399.—Right side of heart laid open to show missile lying embedded 
in the ventricle. 


mid-axillary line. It then opened the right pleural cavity without touching 
the lung, pierced the diaphragm, and entered the liver. The fragment 
traversed the right lobe, and passed into a large branch of the right hepatic 
vein, in this way gaining access to the inferior vena cava. The missile was 
subsequently found at autopsy lying between the columns carne: of the right 
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ventricle of the heart, its apex being surrounded by firm white clot which was 
not of recent origin (Figs. 399 and 400). 

The patient had, in addition, other serious wounds, and survived his 
injuries for thirty-six hours. The presence of the missile in the heart was 
not suspected during life. 


At the autopsy, the liver showed a large lacerated wound of the right 
lobe, but no exit wound was visible. When the track of the missile was fol- 

















‘Fic. 400.—NX-ray photograph of heart taken from behind, so that missile 
appears on right sid2 of photograph. 


lowed up, it beeame evident how the shell fragment had gained access to the 
circulation. The wall of the hepatic vein showed a long ragged tear, about 
two inches in length, where the missile had entered obliquely (Fig. 401). 
From the fact that the shell fragment was very rough and irregular, and 
that there was neither damage to the intima nor adherent clot in the inferior 
vena cava, it seemed probable that the missile, on entering the vena cava, 
was very soon carried up in the blood stream to the right auricle, from whence 
it would naturally drop into the ventricle. 
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The fatal issue in this case was probably due to a combination of hamor- 
rhage from the hepatic wound, and shock. It could not be attributed to the 
presence of the missile in the heart. 





Fic. 401.—Section of liver showing the ragged wound of entry of missile 
into right hepatic vein. 


We are indebted to the Medical Research Committee for permission to 
reproduce the two drawings by Sergeant A. K. Maxwell, R.A.M.C. 


AN UNUSUAL CASE OF RENAL CALCULUS. 
By F. C. PYBUS, NewcastLe-on-TYNeE. 


Although calculi, wherever situated, often tend to assume the shape of 
the cavity in which they are contained, it is rare for them to form a complete 
cast of the interior of their cavity. The renal calculus here. described formed 
a perfect cast of the interior of the pelvis and calices of the kidney and the 
upper portion of the ureter. 

Private R. A. C., age 36, was admitted to the Ist Northern General 
Hospital on Aug. 31, 1916, with pains in the Ieft loin and back. He showed 
two small phosphatic calculi which he had passed recently, and stated that 
he had passed similar ones for years. It was found he had a temperature 
of 101°, that the urine was alkaline and contained pus, and that there was 
a large tender swelling in the left loin. A diagnosis was made of perinephritic 
abscess, due probably to calculous pyonephrosis. 

X-ray examination showed a shadow in the region of the left kidney, 
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corresponding to the calices and pelvis, and to the upper part of the ureter 
(Fig. 402). Major Arnison reported that this latter region was occupied by 
a large calculus, or was filled with dense pus. 

On Sept. 2, an oblique incision was made in the left loin, and about one 
pint of stinking pus evacu- 
ated. The cavity was 
drained by a rubber tube. 
The pus contained a pure 
culture of the Streptococcus 
longus. A few days later 
a second wv-ray examina- 
tion revealed the shadow 
in the same situation. 

On Sept. 27, the wound 
having closed down to a 
small sinus with very little 
discharge, a second opera- 
tion was undertaken. The 
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Fig. 402.—Skiagram of left loin, showing shadow of renal Fic. 403.—Photograph of stone 
calculus. after removal. (x }.) 


original wound was enlarged, and the kidney found, containing a large stone 
in its pelvis. The kidney was separated, and drawn up to the margin of the 
wound. The stone seemed too large to be removed by opening the pelvis, 
so the kidney was incised along its convex border. The renal tissue was 
not greatly thinned; the stone was therefore disengaged from the calices, 


and withdrawn without difficulty. Two small isolated fragments, scen in the 
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skiagram, were removed from adjoining calices. A probe was passed down 
the ureter, which was patent. A tube was inserted into the pelvis of the 
kidney through the cortex, and the remainder of the wound in the kidney 
was closed with catgut sutures. The incision in the loin was then closed, a 
small drain being left in the perirenal space. 

On Nov. 8 the patient was discharged to an auxiliary hospital, the 
wound being healed. He was much improved in general condition, the urine 
containing only a trace of pus. On two occasions since the operation he 
passed small calculi per urethram. No further calculi could be detected in 
either kidney or bladder. 

Fig. 403 shows the stone, three-quarters of the actual seale, which 
weighs just over 14 ounces, and, even when dried, has still a trace of smell. 
It appears to be composed of phosphates, and forms a complete cast of the 
pelvis and calices and the upper 1} inches of the ureter. 


HA:MATEMESIS AND MELAENA CAUSED BY A PIECE OF 
METAL FROM THE CSOPHAGUS PERFORATING THE AORTA. 


By NORMAN H. BEAL, LONpon, CANaba. 


On May 8, 1917, the writer was called in consultation by Dr. C. W. 
Crawford to see a woman, age 60, suffering from severe shock following hama- 
temesis. The history and progress of the case were briefly as follows :— 

The patient, a trained nurse, was found during the previous afternoon 
lying on the floor in a pool of blood. Twice during the next cighteen hours 
she vomited a quantity of bright red blood, which showed no characters to 
indicate that it had come from the lungs. The patient was placed under 
morphia, all nourishment by mouth was interdicted, and rectal salines with 
5 per cent glucose were administered. The source of the hemorrhage was 
thought to be probably from the stomach or duodenum. On the morning of 
May 9 the patient seemed somewhat improved; she had not vomited for 
twenty hours, but had passed two large stools of bloody material. She now 
complained of severe precordial pain, radiating down the Ieft arm, and a 
constant desire to vomit. No history of previous trouble could be elicited, 
and fearing that in the absence of a definite history laparotomy would fail 
to discover the source of the haemorrhage, the writer advised against opera- 
tion. In this Dr. H. A. McCallum, who was called in consultation, agreed. 
Efforts were made to procure a donor for transfusion in case of further 
hemorrhage. At 6.0 p.m. another large movement of blood was passed per 
bowel, accompanied by hematemesis. The patient became pale, and showed 
the clinical signs of a large loss of blood. As a suitable donor had not 
been obtained, an intravenous saline was given; but the patient failed to 
respond, and died at 7.0 p.m., fifty-two hours after the first hamatemesis. 

Post-mortem Examination.—Permission for an autopsy was granted, 
which was performed by Dr. F. W. Luney, of the Institute of Public Health. 
The following is a brief summary of the findings :— 
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Stomach.—On opening the stomach, three or four large blood-clots were 
removed. The mucosa is not thickened at any point, and there are no 
evidences of ulceration. 

Duodenum.—The duodenum contains a mass of blood-clot, but there is 
no thickening of the walls or evidence of ulceration. 

As there are no definite pathological findings in the abdomen, it is 
necessary to open the chest. On removal 
of the breast-plate, a large mass, about the 
size of a fist, is seen in the mediastinum 
just above the base of the heart. This is 
quite firm in consistency, and appears to 
involve the various structures of this 
region. 

The heart, aorta, and cesophagus, in- — 
cluding the mediastinal mass, are removed 
intact. The heart, aorta, and cesophagus 
are laid open. Qn the inner and anterior 
wall of the oesophagus, at a point opposite 
the arch of the aorta, there is found an 
irregular small opening a quarter of an inch 
in diameter. This opening is found to be 
filled with blood-clot, which becomes con- 
tinuous with a large clot that is present in 
the oesophagus. This opening leads into 
the cellular tissue of the mediastinum 
between the oesophagus and arch of the 
aorta. Examination of the arch of the 
aorta reveals a small irregular opening an 
eighth of an inch in diameter, situated 14 
inches to the left of the great vessels that 
go to the head and neck. This opening 
also is found to lead into the same cellular 
tissue as the opening in the oesophagus. 
The involved cellular tissue, which consti- wounded esophagus and aorta. 
tutes a mass between the oesophagus and A a Pg a — 
arch of the aorta 2 by 23 inches in diameter, phagea! wall. €, Opening in aortic 
is infiltrated with blood-clot. Further ex- Wall; &. Space in mediastinal. tissue 
amination reveals, lying in this space, a 





Fic. 404.-—Specimen showing the 





filled with clot in which the piece of 
metal was found. G, Probe indicating 
flattened piece of metal, 1} inches in length, (2°) oy ae 
and sharpened at both ends. 
Post-mortem Diagnosis. — HWeemorrhage 
from injury produced to the walls of the 
cesophagus and aortic arch by a _ picee of 
metal. 


(08) 


enter 


Piece of metal causing the wounds. 
(Actual size.) 


The accompanying figures (Fig. 404) illustrate the autopsy findings and 


the cause of the clinical picture. 


The perforation of the aorta allowed blood 


to pass into the oesophagus ; this trickled into the stomach, and after collect- 


ing 


g, either passed into the intestine, giving rise to melena, or was vomited. 
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A CASE OF TWO ANEURYSMS RESULTING FROM 
PENETRATION BY A SMALL SHELL FRAGMENT, ONE OF 
THE FIRST PART OF THE RIGHT SUBCLAVIAN, 
THE OTHER OF THE AORTA. 


By LicvurENANT-COLONEL GILBERT BARLING, R.A.M.C. 


Patient, age 33, was admitted to No. 1 Australian General Hospital, April 
11, 1917, with a diffuse supraelavicular swelling on the right side, and with 
a small wound two inches above the middle of the right clavicle. The skin 
over the swelling was somewhat reddened and tumid, pitting slightly on pres- 
sure. A thrill could be felt all over the area, and the murmur was conducted 
more plainly towards the angle of the jaw than towards the axilla. Slight 
difficulty in swallowing existed; there was a little dyspnoea from time to 
time; the right pupil was contracted ; and there was some hoarseness which 
suggested interference with one of the vocal cords, but the condition was not 
ascertained by laryngoscopic examination. 

On April 15 the general swelling had diminished considerably, Icaving a 
well-defined tumour about the size of a tangerine orange beneath and external 
to the lower part of the right sternomastoid. The thrill remained as before, 
and the murmur had in some degree the buzzing character usually associated 
with arterio-venous communications. 

Radiography showed a foreign body at about the level of the second left 
costal cartilage and an inch to an inch and a quarter from the middle line ; 
it was observed to move with the heart-beat, but no localization as to depth 
was carried out. Physical signs indicated fluid in the right pleura to the 
level of about the fifth rib posteriorly, and there was some displacement of 
the apex beat outwards. 

On April 26, the notes say, “* The size of the tumour has undergone no 
further change, but the skin over it is reddened and ocdematous, and there is 
a little purulent discharge from the entrance wound. The tempcrature is 
100-6° this morning. The radial and temporal pulses on the right side are 
smaller than on the Ieft.””..) In view of the inflamed condition over the 
aneurysm, it was thought unsafe to transmit the patient to England. 
Operation was therefore determined upon, and was carried out on April 28, 
with the assistance of Colonel Pilcher and Lieutenant-Colonel Quick. 

On two previous occasions! I had exposed the innominate artery by an 
angle incision, the vertical limb along the anterior border of the sternomastoid, 
the horizontal along the inner portion of the clavicle ; in these two cases the 
division of the artery was so high that the access attained was sufficient without 
removal of any part of the manubrium. The same incision was now adopted ; 
but the division in the innominate was lower than in my previous experience, 
so by means of Hey’s saw and gouge foreeps part of the upper portion of the 
sternum was removed. The common carotid was exposed, and followed 
down into the innominate. Here, as when the innominate was exposed, the 
utmost difficulty was experienced in separating the vessel from its accompany- 
ing vein. By much expenditure of time this was eventually accomplished 
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safely. The sheath of the innominate was cleared from the vessel, the 
aneurysm needle was passed round the artery ready to receive the ligature. 
and all difficulties seemed to be surmounted, when there was a terrific gush 
of blood coming from below the level of the aneurysm needle. This was with- 
drawn, and the hemorrhage controlled with the fingers. Attempts with 
forceps to close the source of the bleeding were followed by further heemor- 
rhage, absolutely flooding the wound, and the finger passed into a cavity, 
the nature of which was uncertain, whether superior vena cava, an auricle. 
or part of the aneurysmal sac. A small dry wound-swab was therefore packed 
firmly over the area whence the bleeding came, other swabs were used to fill 
the wound cavity, and the patient was returned to bed in fair condition. 

Examination showed that pulsation in the subelavian ancurysm = had 
ceased, and the right radial pulse was absent. At the moment it appeared 
that the manipulations had disturbed clot, which had plugged the wound in 
the artery; but possibly the change in the aneurysm and radial pulse was 
due to the firm pressure of the plugging on the origin of the subclavian. 

On the second day some of the swabs were removed, others on the follow- 
ing days, and it was intended to attempt to complete the operation on the 
seventh day after the first failure. On the fourth day the patient was evidently 
losing ground; his breathing was more distressed: and on the fifth day 59 
ounces of sterile blood-stained fluid were withdrawn from the right pleura. 
There was no real amendment, however, and death occurred on the sixth 
day, without return of hemorrhage. 

At the autopsy, the wound, mediastinum, pleure, and pericardium 
appeared to be uninfected. The heart. the great vessels, the subclavian 
ancurysm, and the first rib were removed in a mass. A radiograph showed 
the foreign body in situ, and it was eventually identified in the wall of the 
pulmonary artery just where the latter leaves the right ventricle. 

Dissection showed that the external ancurysm was due to a wound of 
the first part of the subclavian artery and vein. The sae of the aneurysm was 
filled with firm laminated clot, and it is doubtful if there was any current 
through it at the time of death. A second aneurysm was found arising pos- 
teriorly from the arch of the aorta just where the first and second portions 
‘ join: this sae was also filled with firm laminated clot, and it is clear that there 
was searecly any current through the sae. 

The missile, in its passage downwards and inwards from its point of 
entry, wounded the first part of the subclavian, passed across the arch of 
the aorta—this vessel showing wounds of entry and exit—and then lodged 
in the root of the pulmonary artery without penctrating to the interior of 
that vessel. 

As the innominate vein and superior vena cava were intact, I can only 
conclude that in passing the aneurysm needle round the innominate, the root 
of that vessel was somewhat raised, and tore the edge of the second aneurysmal 
sac, and that from this souree the hemorrhage occurred. 


REFERENCES. 
1 Lancet, 1905, Sept. 16; Ibid., 1907, Nov. 16. 
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REVIEWS AND NOTICES OF BOOKS. 


Malingering: or, The Simulation of Disease. By A. Basserr Jones, M.B. Lond., and 
LLEWELYN J. LLEWELLYN, M.B. Lond.; with a chapter on Malingering in Relation to 
Eye Diseases by W. M. Beaumont. Large 8vo. Pp. 708, 5 plates. 1917. London: 
William Heinemann. 25s. net. 

A most careful and exhaustive treatise upon the subject by the well-known authors 

of the treatise on fibrositis. It well deserves a place in the library of every medical 

man who is engaged in Workmen’s Compensation practice. After introductory 
chapters dealing with the history, legal aspects, psychology, and diagnosis of malinger- : 
ing, the subject is considered in relation to diseases of the nervous system, internal 
diseases, accidental injuries, infections, and hernia, and it concludes with a section 
dealing with measures for the restriction of malingering. From a surgical point of 
view the articles on sprained back and allied conditions, and those on the injuries 
of the joints, are the most valuable. The whole work is marked by wealth of detail, 

a high degree of critical judgement, and scholarly finish, and it will prove a most 

valuable work of reference. 


Emergency Surgery. By Joun W. Stuss, A.M., M.D., F.A.C.S., Associate Professor 
ot Surgery, Indiana University School of Medicine. Fourth edition. Pp. 827, with 

685 illustrations. 1917. London: William Heinemann. 17s. 6d. net. 

Tue author tells us, in the preface to the first edition, that ** this is a Surgery for the 
general practitioner ; written not to instruct his leisure hour, but in the hope some 
time to serve as a guide out of uncertainty in a time of stress.” 

The work is a little difficult to criticize from the point of view of the general 
practitioner in this country, to whom it might have been made more valuable by ‘ 
elaborating the technique of operations he is likely to be called upon to treat i 
by himself, and omitting that of others with which it is hardly likely that he 
will have to deal personally. In America, the land of vast distances, it is no doubt 
not only possible but probable that the general practitioner may be called upon to 
undertake any or every form of emergency surgery; but in this country, specialist 
help is always so near at hand that much of the material in the book will be quite 
wasted upon the general practitioner. The attempt to cover such a wide field has 
necessarily made the details of the minor surgical methods rather meagre, so that 
the book cannot vie on the one hand with such a volume as Lejars’ Chirurgie 
d’ Urgence, or, on the other hand, with the many excellent manuals of minor sur- 
gery that are to be found in this country. As an example of what is perhaps 
unlikely to be of use to the general practitioner, we may instance the elaborate 
directions for exposure and repair of individual nerves. Surely, the most the general 
practitioner is called upon to do is to re-unite nerves divided in a wound; the 
rest is a matter for a skilled surgical specialist. Similarly, bone-plating and the 
operative treatment of fracture of the patella are not matters that fall commonly 
within the province of the general practitioner. 

Among points that are not quite in accord with modern practice may be noted 
the passage of drainage tubes across the knee-joint beneath the patella (p. 458), and 
the drainage of an empyema in a child without removal of a portion of rib. 

There is an extensive section dealing with the surgery of gunshot wounds. 
This can hardly be deemed a matter for the general practitioner, and would have 
been better omitted. There are not enough definite details to make it valuable to 
the army surgeon, and it is altogether too voluminous for the rare gunshot injuries 
of civil life. 
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Nerve Wounds: Symptomatology of Peripheral Nerve Lesions caused by War 
Wounds. By J. Tine, late Chef de Clinique at La Salpétritre, with Preface by 
Proressor DEJERINE; translated by FRED. ROTHWELL; revised and edited by 
Cecit A. JoLL. Pp. xii + 317, with 323 illustrations. London: Bailliére, Tindal 
& Cox. 15s. net. 

Tus work represents the outcome of the examination by both clinical and laboratory 

methods of a number of military cases. It is a publication only made possible by 

the co-operative work of a group of clinicians. 

It deals chiefly with the details of 639 cases, and the French text of which it is 
the translation appeared only a little more than a year after the outbreak of the war. 
The very careful details given and illustrated of the different symptoms, paralytic, 
functional, and contractional, form a more precise picture of the various lesions 
than has ever before been published. The happy association of anatomical descrip- 
tion with clinical illustration makes the work very convincing. The first section 
deals with general principles, including the histology of divided and regenerating 
nerves, and the general principles of diagnosis. The second and third parts describe 
the various lesions of the special nerves of the upper and lower limb. Of particular 
value is the distinction of the different groups of symptoms associated with various 
degrees of nerve interruption: these being complete interruption, compression, 
irritation or neuritis, and the neuralgic type. 

From a surgical point of view, the most serious criticism we have to make is 
that the section devoted to treatment is compressed into about seven pages. It is 
a matter of urgent importance that an authoritative statement should be made as 
to the essentials in operative technique, and that this should be founded not merely 
on personal opinion, but upon the actual results observed at long periods after opera- 
tion. According to the present authors, spontaneous recovery takes place in over 
sixty per cent of all cases, and therefore surgical intervention is not called for unless, 
at a period of several months after injury, there is no evidence of regeneration in 
the peripheral segment. Clear indication is given that direct end-to-end suture 
after excision of neuromata is the ideal to be aimed at by operation. The use of a 
sensory nerve as a graft is considered to be justified, but no cases are quoted to 
sustain this opinion. The use of flaps of living or dead tissue to surround the 
joined nerve is condemned. The numerous illustrations are clear, and add a great 
value to the best book on the subject which we possess at present. 


See eT 


Massage, its Principles and Practice. By James B. MENNELL, M.A., M.D., Medical 
Officer Physico-therapeutic Department, St. Thomas’s Hospital and London Military 
Orthopedic Hospitals. With an Introduction by Sir RoBpert Jones, Military Inspector 
of Orthopedics. Pp. xvi + 352, with 135 illustrations. 1917. London: J. & A. 
Churchill. 8s. 6d. net. 

Dr. MENNELL is an enthusiast, but a very sane enthusiast, and the present work 

greatly gains from this fact. It is not intended as a text-book for teaching massage, 

but rather as a presentation of the role of massage in the treatment of disease, and 

a discussion of its rationale. 

The whole principle of successful orthopedic treatment is now recognized to 
b2 a close co-operation between the different methods, surgical, physico-therapeutical, 
and mechanical. It is, however, given to but few to be able quite intelligently to 
prescribe and carry out all these different forms of treatment. The surgeon must 
be dependent upon experts in massage and in electricity for the carrying out of 
these particular methods ; but he must know sufficient both of principles and 
details to be the master and not the servant of the experts. The author has 
never lost sight of the teaching of the French surgeon, Lucas-Championniére, which 
was to the effect that the great value of massage is its reflex or nervous influence as 
a soothing agent, and that movement, natural and free, painless and voluntary, is 
the end and object of all massage treatment. 

We admit that we are wholly converted to these views, and we most heartily 
hope that Dr. Mennell will convince all those who have to practise massage for 
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military patients.. That massage is only a means to an end, and that this end, 
namely, voluntary movement, should be borne in mind from the very outset, is most 
important. But the other point—which is still more often overlooked, and which 
we should imagine is not accepted by many of the teachers and_ practitioners 
of massage—that massage should be primarily sedative and not stimulant, is 
equally. important. . 

The book is concerned for the greater part in considering the massage treatment 
of injured limbs, but it contains also a consideration of its relation to nervous, 
circulatory, and digestive disorders. 

The chapters relating to physical exercises deal almost entirely with a simple 
type of pulley machine, whereby all ordinary exercises can be carried out by the 
patient with a very compact and simple gymnastic outfit. But we think that how- 
ever admirable this system of resisted movements may be, it. does not fulfil all the 
functions which other systems such as Zander’s perform. We quite realize that 
the author disapproves of these systems, but we think the book would have been of 
greater value if he had taken the trouble to discuss the theory, possibilities, and 
limitations of the various pendulum machines. 


SHORT NOTES ON BOOKS. 


Ligations and Amputations. By Pror. A. Broca, translated by ERNest Warp, 
F.R.C.S. Pp. 282, 510 illustrations. 1916. Bristol: John Wright & Sons Ltd. 
8s. 6d. net. This book was favourably reviewed on the appearance of the original in 
French. It represents the classical teaching of Farabeuf, many of the illustrations 
being from this author’s work. It is undoubtedly a most valuable book at the 
present moment because of its clearness, precision, and brevity. 


A Handbook of Surgical Operations for the use of Students. By KK. K. Cuarrerst. 
Pp. 229, plates 26, many in colours. 1916. Calcutta: Butterworth & Co. (India) 
Ltd. 7s. d6. net. A short and concise account of the ordinary operations performed 
on the dead subject, illustrated by numerous diagrammatic figures. 


Acute Appendicitis. By C. Hamitton Wuirerorb. Pp. 72. 1917. London: 
Harrison & Sons. 4s. net. A small book representing the result of the author's 
experience for over twenty-five years ; his general remarks are so much in consonance 
with ordinary teaching that it is difficult to select any special points for notice. 








